FRIDAY, JUNE 25, 1886. 


COMMENT AND CRITICISM. 


NEw HAMPSHIRE is more frequently visited by 
earthquakes than any other New England state; 
area for area, it is probably more often shaken 
than any other part of the United States east of 
the Rocky Mountains: but we have as yet very 
little definite information about its shocks. It is 
probable, from recent studies, that the area affected 
by a single disturbance is much larger than has 
been supposed. Systematic collection of records 
for a number of years is needed ; and to this end, 
members of the Appalachian Mountain club have 
recently been urged by Mr. W.M. Davis of Cam- 
bridge to interest residents in New Hampshire, 
and elsewhere in New England, to report prompt- 
ly any earthquake they may feel, noting its date, 
time (accurately), duration (in seconds), sound, 
and relative violence (very light, light, moderate, 
strong, or severe), On the receipt of such report, 
assistance will be given by the U.S. geological 
survey to trace the extent of the area affected. 


SOME OF THE DIFFICULTIES of forest-culture in 
the British empire were well brought out at the 
meeting, May 4, of the select committee of 
the house of commons, appointed on the motion 
of Sir John Lubbock to take evidence upon the 
subject of forestry, with a view to the desirability 
of establishing a school of forestry. Dr. Sclieh, 
director-general of Indian forestry administration, 
in answer to Sir John Lubbock, said that there 
was a fair field for investing a certain amount of 
capital in woodland, provided the woods were 
planted on surplus lands, and not on lands re- 
quired for agriculture. He did not believe that 
lands which could be made useful for agriculture 
would yield the same terms if put in woodland. 
There was a considerable quantity of waste land 
in that country which could be set aside for wood- 
land without infringing upon the land required 
for agriculture. The establishment of a school of 
forestry would be most valuable, because it would 
disseminate better views with regard to the man- 
agement of woods. The Indian government had 
always been most anxious to help the colonies, 
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and had sent forestry officers to Ceylon, to the 
Cape, and to Cyprus; but those officers always 
returned to India because the colonies would not 
offer them proper terms. The colonies wanted to 
have men, and to be able to discharge them at their 
will and pleasure. The Indian government ob- 
jected to sending away experienced men for the 
best portion of their working lives, and then to 
have them return to India in order to be pensioned 
off. If he were an owner of woods in England 
under existing conditions, he would probably 
said his wood bailiff for some time as an appren- 
tic to a shrewd Scotch forester; if there was a 
school of forestry, he would probably send him 
to that. <A very large quantity of land in Ireland 
was suitable for woodland ; and practically about 
seven per cent of the land in Scotland was waste 
land. 


THE NEW YORK LEGISLATURE has passed a 
law for the regulation and control of the practice 
of veterinary medicine. The law requires the 
registration of all practitioners, with the evidence 
of proper qualification afforded by a diploma from 
some legally incorporated college, or a certificate 
from an incorporated veterinary society. New York 
is the first and only state in the union to recognize 
and protect this profession, as it was the first to 
establish veterinary schools and to organize a 
state veterinary society. 


IN CONNECTION WITH the article in Science of 
June 18, on a‘ Final buffalo-hunt,’ it is interest- 
ing to note the prospectus of the North-west 
buffalo-breeding company. This prospectus sets 
forth that Mr. S. L. Bedson, warden of the Mani- 
toba penitentiary, a few years ago became pos- 
sessed of a young buffalo-bull and four heifer 
calves, which have so increased that he now has 
a herd of eighteen bulls, twenty-five cows, and 
eighteen calves, all thoroughbred ; that, experi- 
menting by crossing with ordinary native cattle, 
he has found the half-breed possesses largely the 
characteristics of the thoroughbred, differing only 
in color, which will make the robe more valuable 
on account of its novelty ; and, further, that, by 
judiciously crossing the thoroughbred bull with 
the half-breed cows, he has grown three quarter- 
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breeds, which closely resemble the _ buffalo, 
the head and robes being quite equal, if not 
superior. Besides the breeding of absolutely 
thoroughbred buffalo, it is the plan to breed ‘‘ from 
selected native or imported Scotch cattle a half- 
breed that will supply the demand for a perfect 
buffalo-head ; a robe equal in all respects, if not 
superior, to the best now in the market; anda 
beef possessing the venison-like taste and nutri- 
tious qualities of the pure stock of the plains.” 
The three strong points of the new animal are to 
be his noble head, his pelt, and his flesh. 


AS HAVING A BEARING on the value of the work 
of the U. S. fish commission, we are glad to give 
the following figures. The aggregate catch of 
shad on the Atlantic coast the present year is the 
largest that has been made since 1872. The Poto- 
mac River fisheries show an increase of nearly 106,- 
000 shad over last season. The largest proportion 
of the catch in the Chesapeake and its tributaries 
is, however, made by the pound nets in galt or 
brackish water. The Hudson River was first 
stocked by the U.S. fish commission with the 
young of the Atlantic salmon in the spring of 
1884. Well-grown sea-run fish weighing from ten 
to sixteen pounds are being taken at the Troy 
dam, and there is every reason to expect that the 
salmon will be permanently established in the 
Hudson River and its tributaries. The rainbow 
or California trout which was first introduced on 
the east coast in 1879, and which has been planted 
in a number of streams in Pennsylvania, Virginia, 
Tennessee, Alabama, and North Carolina in the 
last two or three years, is now being taken by 
anglers in various localities. Quite a number of 
specimens have recently been taken in the Holston 
River in the vicinity of Marion, Va., some of them 
measuring over eighteen inches in length. This 
stream was stocked with yearling California trout 
in the spring of 1884. 


PETROLEUM AND NATURAL GAS AS 
FOUND IN OHIO. 


THE introduction of natural gas into Pittsburg 
and other towns of western Pennsylvania within 
the last two years, and the marked advantages 
to manufacturing industries accruing therefrom, 
have made a great impression on surrounding dis- 
tricts, and especially upon Ohio. 

In the last-named state an eager search for the 
new fuel has been entered upon, and is still going 
forward at a number of the industrial centres. 
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As aresult, many interesting geological facts have 
been brought to light, some of which have great 
economic importance. Additions have also been 
made to our knowledge of petroleum and natural 
gas. A few of the leading facts that have been 
established in this connection, and some of the 
conclusions that seem warranted from them, will 
be given here. 

1. Petroleum and natural gas do not need to be 
considered apart: they are products of the same 
strata. Every gas-rock is an oil-rock as well, and 
all rocks that contain oil contain gas also. These 
products are often intimately associated in the 
reservoirs, appearing simultaneously when the 
rock is pierced by the drill; but in some cases 
gas only is produced. 

When, however, the rock which produces so- 
called dry gas is followed far enough, it is always 
found to contain oil as well. Generally the two 
products are at no great remove from each other. 
Their separation seems referable to geological 
structure, as will presently be shown, the gas 
occupying the higher portions of the common 
reservoir. 

2. “he origin of petroleum and gas from organic 
matter as opposed to the so-called chemical or 
inorganic theories of their origin, is strongly sup- 
ported by the facts here furnished. The chemical 
theories require temperatures high enough to 
leave ineffaceable marks on the strata from which 
the petroleum is derived ; but no such marks are 
found in the borings of even the deepest Ohio wells, 
and some of these wells nearly exhaust the paleo- 
zoic scale. ‘There are no igneous intrusions, and 
no disturbances whatever of the sort that accom- 
pany metamorphic action ; but from top to bottom 
the series is normal in all respects, affected only 
by light dips and low folds. 

It is also found that different strata in the same 
series contain petroleum and gas of different char- 
acters: in other words, the character of the prod- 
uct is definitely related to the character of the 
receptacle and of the strata directly associated 
therewith. 

3. Petroleum exists as such in Ohio rocks. It is 
actual, and not merely potential. There is no proof 
that itis now forming. For any thing that ap- 
pears, the stock contained in the rocks may have 
been formed contemporaneously with the beds that 
contain it. There is, it is true, in addition to this 
petroleum content, a considerable percentage of 
organic matter in some formations, as in the black 
shale, which can be converted into gas and oil by 
destructive distillation, and, so far as we know, 
by this process alone; but, as shown in the pre- 
ceding section, there is nothing whatever to lead 
us to believe that the process of destructive dis- 
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tillation has ever been applied, least of all that 
it is being applied, to Ohio rocks. The claim is 
sometimes made for an agency of manufacture 
called ‘spontaneous distillation ;’ but, so far as 
can be seen, this is a human invention, and not a 
natural process. Instead of furnishing an expla- 
nation, it begs the question at issue. Destructive 
distillation we know, and chemical decomposition, 
in its various phases, we know; but what is 
‘spontaneous distillation’ as an agency for the 
formation of petroleum from organic matter? 

4, The wide diffusion of petroleum and its 
derivatives is well illustrated by the facts recently 
developed in Ohio. It is a mistaken view that 
these substances are of rare occurrence. Valuable 
accumulations, of course, are rare, but their pres- 
ence in measurable quantity is well-nigh universal 


in the paleozoic rocks of the Mississippi valley. . 


Prof. N. W. Lord, chemist of the Ohio geological 
survey, has recently examined the black shale of 
the state with this reference. He finds in normal 
shale more than two-tenths of one per cent of 
heavy oil. This amount he has weighed, but, 
from the nature of the processes he was obliged to 
use, he is certain that he has not obtained all that 
was present in the shale. Petroleum as such, or 
compounds derived from petroleum, as asphaltic 
grains or films, are also found in all of our princi- 
pal limestones. Dr. Hunt reported, a number of 
years ago, more than four per cent of petroleum, 
or bituminous matter which was undoubtedly de- 
rived from petroleum, in the Niagara limestone of 
Bridgeport, near Chicago. These figures can be 
duplicated in some phases of the upper Silurian 
limestones of Ohio. 

5. The amount of petroleum stored in the rocks 
is seen to be enormous. Take the figures of Pro- 
fessor Lord, already quoted. Two-tenths of one 
per cent of petroleum in a rock represents more 
than twenty thousand barrels to the square mile 
for every foot in depth. But the black shale is on 
its outcrop three hundred feet in thickness, and 
in the interior the formation is from four to six 
times as thick. Three hundred feet of shale would 
contain, to the square mile, six million barrels of 
petroleum. Suppose the rate given above is too 
high: divide it by two, by four, by eight, and 
even the last result would show nearly as much 
petroleum as has ever been taken from any square 
mile of the Pennsylvania fields. 

6. The old dispute as to whether petroleum is 
mainly derived from bituminous shales or bitumi- 
nous limestones has become ‘a past issue,’ largely 
through recent developments in Ohio. No ques- 
tion relating to the geology of petroleum has been 
more warmly or ably discussed. As so often 
happens, both sides were right in their main affir- 
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mations, and both were wrong in what they de- 
nied. The petroleum and gas of eastern Ohio, 
and, by the same token, of western Pennsylvania 
and New York, are unquestionably derived from 
the great shale formation of Devonian and sub- 
carboniferous .age that underlies this territory, 
and they are stored in sandstones overlying or 
interstratified with these shales. The petroleum 
and gas of north-western Ohio are as certainly de- 
rived from good normal Trenton limestone that is 
at least five hundred feet thick, and underneath 
which no shales are known to exist. 

That the oil and gas of eastern Ohio are derived 
from the shales, and not from the sandstones in 
which they are now found, becomes evident from 
the fact already noted; viz., that the underlying 
shales always contain a measurable amount of 
petroleum, while the Berea grit, which is the 
main Ohio reservoir, is everywhere, in outcrop 
and under deepest cover, a clean, sharp sandstone, 
remarkably free from organic remains of all de- 
scription. Ea nihilo, nihil fit. If the source of 
oil were to be found in a sandstone containing 
organic remains, the Logan conglomerate (Pocono) 
should be a much more productive rock than the 
Berea grit. It is ten times as thick, and several 
times as coarse, and contains a profusion of sand- 
stone casts of tree-trunks; but it is underlain 
with light-colored instead of black shale. It is 
the great salt-water sand of eastern Ohio, and is 
but rarely petroliferous on any considerable scale. 

7. The gas and oil derived from bituminous 
shales are found to differ in composition, to some 
extent, from limestone oil and gas. In particular, 
the latter are never free from small percentages of 
sulphur compounds, none of which appear in the 
gas or oil of the shale. These compounds adver- 
tise themselves wherever they occur, and make 
the most noticeable characteristic of these oils. 

The composition of Pittsburg gas is reported 
as very variable, even from the same well. All 
the observations on the limestone gas of Ohio 
show it to be remarkably steady and uniform. 

Mr. 8. A. Ford, chemist of the Edgar Thompson 
steel-works, gives a number of important facts 


-concerning the composition of Pennsylvania gas 


in a recent number of the American manufacturer 
(Natural gas supplement, April, 1886). He gives 
the composition of what he counts average Pitts- 
burg gas, as follows : — 

Pittsburg gas. 


FVArO@envsc sau sess tied ine teeta Siangeaee 22.00 
MaArSh- 28x ovsc san oice eansae ane ene aot and oop 67.00 
Ethylic hydride... 20... cece cece e ence ence ee nese 5.00 
Olefiant a8. cscs etee esa wea iia s seawdgew ees 1.00 
INI ELOS CIs Gs aso ire Wo aateeeane kc aus sweedeee Senteas — 8.00 
CaLrbOnie SCI sss 6.566) nets ot sawe edie deeneave des 0.60 
Carbonic OX10 Gi saic cosas sees cheeses ieee nw aes’ 0.60 
ORY PEN ia sacuicdaieg oh se aweio ie tages Gaewieees dees 0.80 
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The composition of the limestone gas of north- 
western Ohio (Findlay gas) is quite different, as 
appears from the following analysis made by 
Prof. C. C. Howard of Columbus, for the Ohio 
survey : — 


Findlay gas. 


HV OQLOSONs oiseensterssecicees haw ens Seda eee ees 218 
MAYS POS: cc esse a toate tak se eeee twee salem heen 92.60 
Oletiant: Cass 656 verses oo sere cave wckgesetewesweek 0.31 
NiGLOPON 506 sann dd Sav eseeewrs as Pee ooan sees AIS 3.61 
CATDONIC BCIG .n56 ste cae we None os bates peel 0.50 
Carbonic O16. .405 0% tie beers oe ON ES Rese ceeds 0.26 
ORV EON ints ese cies Secs Ped WET ER SNe OR OREENES SS 0.34 


There are 125.8 grains of sulphur in 100 cubic 
feet of this gas. 

Analyses made a year apart show that the 
constitution of the gas has remained practically 
unchanged during this interval. 

The reference of the gas or oil of shales to lime- 
stones, or of the gas or oil of limestones to shales, 
is seen, in the light of these facts, to be inadmis- 
sible. The two series are distinct. These facts 
also furnish an additional argument against the 
chemical theory of origin of the petroleum series. 
Such an origin would seem to insure identity of 
_ composition to at least the oils of a single district. 

8. Gas and oil are accumulated in more or less 
porous rocks that act as reservoirs. These reser- 
voirs may be continuous with the source, or they 
may be distinct. In the case of limestone oil and 
gas, the first of these conditions is found. The 
stocks that are held in sandstones come under the 
second head. 

While there are many horizons of gas and oil in 
Ohio rocks, covering the three main elements of 
the series, — viz., sandstone, limestone, and shale, 
— there are two of paramount importance; viz., 
the Trenton limestone and the Berea grit. The 
Trenton limestone nowhere rises to the surface in 
Ohio. It was first discovered to be a storehouse 
of high-pressure gas at Findlay in November, 1884. 
It is now yielding both gas and oil in large amount 
in at least three counties of northern Ohio, — viz., 
Hancock, Allen, and Wood, — and it promises to 
become by far the most important source of these 
products in the state. The section by which it 
is reached in the productive districts is as fol- 
lows :— 

Waterlime. 


200’-400’ Limestone, upper Silurian.. Niagara. 
Clinton. 


Medina. 
800’/-1000’ Shale, mainly lower Silurian aoe River. 
ica. 


[ Gas and oil accumu- 
lated in uppermost 
500’ Trenton limestone......++-- J beds, often at up- 

| per boundary, and 
| never more than 40 
| feet below. 
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The main production of this new horizon has, 
so far, been limited to points where its upper 
boundary ranges between three hundred and five 
hundred feet below sea-level. It has been reached 
in at least a hundred drill-holes within the last year, 
through a district which would include from eight 
thousand to ten thousand square miles. The com- 
position is shown by the following analyses of the 
gas-rock of Findlay and the oil-rock of Lima, 
which are one and the same thing. 


Findlay. Lima. 
Carbonate of Jime..............008- 47.05 52.66 
Carbonate of magnesia............. 38.38 37.53 
Residue. mainly siliceous.......... 11.78 4,15 


The rock is highly crystalline and porous, and the 
greatest porosity seems to belong to the most 
productive portions. 

The Berea grit becomes petroliferous from the 
moment that it takes cover. The oil of Mecca 
and of Grafton is derived almost from the outcrop 
of the rock. In the first instance, indeed, it has 
only the bowlder clay for a roof; and, in the sec- 
ond, there are but from forty to sixty feet of Berea 
and Cuyahoga shale above it. It is only where 
it descends deeper, however, that it holds large 
stocks of gas or oil. The lightest cover under 
which large accumulation has been found in 
Ohio is six hundred feet, while in the Macks- 
burg field, which is at present the main centre of 
production from this horizon, the stratum is at 
least twelve hundred feet below the valley level. 
The section found here is approximately as fol- 
lows : — 


Coal-measure Strata......sccecceeccccceecccs 5C0’~—800/ 
Conglomerate Measures ............eceee eee 200’-300/ 
Logan conglomerate (salt-water sand)...... 200’ 
Cuyahoga: shalewies vin. sane chens Sassen eneaes 300/ 
Berea Shale: o< ass. Doewew sevewl ews wee acess 30/—50/ 
BELOa Sits owns ten Sownnee <b ad wane baweewes 5/-25/ 


There are two distinct oil-sands in the coal-meas- 
ures, and one in the conglomerate group in this 
section, in addition to the Berea. 

These reservoirs, whether sandstone or lime- 
stone, are permeable, and often communicate 
freely through considerable space. The gas-wells 
of Findlay are quite unequal in production, ran- 
ging between one hundred thousand and twelve 
million cubic feet per day; but when shut in, all 
show the same pressure. This pressure is now a 
little less than four hundred pounds to the square 
inch. It is called the rock-pressure. <A large 
well, when shut in, comes up to this point quick- 
ly, and a small well slowly, but all get to the 
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same point. The flow of the well seems to depend 
on the porosity of its immediate reservoir. Free 
communication is also shown in adjacent portions 
of the Berea grit, but there is nothing to indicate 
an indefinite or universal permeability. The 
changes in the grain and thickness of the stratum 
would naturally divide it into basins approximate- 
ly distinct from each other. 

9. Every oil-rock has a more or less impervious 
cover, generally fine-grained shale. To constitute 
an oil-group, three elements are essential; viz., a 
source, a reservoir, and a cover. The first and 
second may coalesce, as has been already shown, 
but the third must be distinct and weil-character- 
ized. First in order of importance, as a matter of 
course, is the source, but so generally is petroleum 
distributed through the rocks of our scale, that its 
presence may almost be taken for granted. Prac- 
tically, the character of the overlying mass is a 
chief factor. Almost any rock of the Ohio series, 
if covered by a heavy mass of shale, shows oil or 
gas when reached by the drill. The Utica, Hudson 
River, and Medina shales cover the oil-bearing 
Trenton limestone: the Berea and Cuyahoga 
shales overlie the petroliferous Berea grit. The 
corniferous limestone, which is.covered by the 
heavy deposit of the Ohio shale, ought by this 
order to be also a source of oil. It has been found 
to be so in Canada, but not yet in Ohio. 

10. One other factor is found to be of prime im- 
portance in oil and gas production ; viz., geologi- 
cal structure. Source, reservoir, and cover may 
each be complete in itself, and yet no accumula- 
tion of either product may result. Illustrations 
are found in both of the main Ohio horizons. 

For many thousand square miles, the relations 
of the several elements of the series that has 
proved petroliferous in north-western Ohio are ab- 
solutely identical. A hundred wells have now 
been drilled in this field, and the records of the 
series traversed are monotonous repetitions of one 
another. From one you can learn all. Not only 
is there the same order, the same thickness, the 
same color, but there is substantially the same 
chemical constitution of each stratum throughout 
its entire extent. In all cases there is some accu- 
mulation of gas and oil, but generally slight, at 
the top of the Trenton limestone. 

But at one point, as the drill has now shown, in 
a drift-covered plain, where all the facts were 
hopelessly obscured to other reading, the steepest 
dip known in Ohio rocks has been brought to light. 
Two terraces of Trenton limestone, with their 
superincumbent strata, are made known to us, 
one of which is about 310 feet (806, 312, 314) below 
tide, and the other of which is about 475 feet be- 
low. The slope of 165 feet that connects them 
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occupies a little more than a half-mile in breadth. 
What effect does this marked structural feature 
seem to have on oil or gas accumulation? On the 
upper terrace, every well that has been drilled has 
found a fair supply of gas without oil. The wells 
of the lower terrace are all oil-wells, though con- 
taining considerable gas also. And what of the 
wells on the slope? That depends on what part 
of the slope they occupy. On the upper edge, 
from 880 feet below tide to 350 below, there is a 
belt of the most remarkable and valuable gas- 
wells ever struck in the state. The famous Karg 
well produces, by the lowest measurement, 12,- 
000,000 cubic feet per day. The Trenton limestone 
was found in it 347 feet below tide. In the next 
well in order of production, the surface of the 
limestone was 350 feet, and in the third well 830 
feet, below the sea. 

Seven wells have been drilled on the slope in 
which the limestone is between 330 and 350 feet 
below tide. One of the number is a small pro- 
ducer, but the smallest of the six remaining wells 
yields more than 1,000,000 cubic feet of gas per 
day. 

Descending the slope still farther, we come to a 
group of three wells, in which the Trenton lime- 
stone lies respectively 394, 408, and 405 feet be- 
low tide. All of them were vigorous gas-wells 
when first drilled, but they also yielded more or 
less oil from the first. Little by little, however, 
their character has been changed, oil and salt 
water overpowering the gas, until now almost 
their sole value is found in the oil that they pro- 
duce. 

The facts above given come from the Findlay 
field. Similar facts are found at other centres of 
production of Trenton oil and gas. 

Equally satisfactory testimony as to the all-im- 
portant influence of structure on gas and oil pro- 
duction is supplied by the facts of the Berea grit. 
This remarkable stratum, the first persistent sand- 


stone to be reached in ascending the geological 


scale of the state, has a bold outcrop from the 
Ohio valley to Lake Erie, and thence eastwards 
toward Pennsylvania. Scores of quarries are lo- 
cated along this outcrop, from which is derived 
some of the most valuable building-stone of the 
country. The stratum dips gently down from its 
outcrops at the rate of from fifteen to thirty feet 
to the mile. It holds its continuity underneath 
the whole of eastern Ohio. Its area in this state, 
therefore, is not less than twenty thousand square 
miles. Slight rolls traverse it, breaking up the 
monotony of its descent. These rolls, or interrup- 
tions of dip, connect themselves at once with gas 
and oil accumulation. <A single example, and the 
one most carefully worked out, must suffice. 
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In the vicinity of Macksburg, north of Marietta, 
the light south-eastward dip of the strata is found 
to be interrupted, and for nearly a mile a terrace- 
like structure prevails. This is masked, it is true, 
by the immense erosion which the country has 
suffered, and only comes into view when the best- 
known elements of the exposed section as coal- 
seams are followed by means of the level. All of 
the strata ever reached by the drill, as well as all 
that are above the surface, are equally affected by 
this structural irregularity. | 

But this terrace is.an oil-field, and has been for 
twenty years. Oi! was first found here in shallow 
wells, from two hundred to three hundred feet 
deep in the upper Mahoning sandstone. But ad- 
venturous drillers, one after another, struck new 
sources of oil. A second oil-sand, and a third, were 
discovered at five hundred and seven hundred feet 
respectively. Finally the drill was sunk deeper 
still, until, at thirteen hundred feet, the Berea grit 
was found, holding a stock of oil large enough to 
make the Macksburg field for the first time a fac- 
tor in the general market. It has produced as 
many as three thousand barrels per day since then, 
and is now yielding twenty-five hundred barrels 
per day. 

But the shallow and the deep productive wells 
are alike definitely limited to the terrace that has 
been described. In other words, four oil-sand- 
stones become productive in the same area when 
the structure is found favorable. That they do 
not communicate with each other is evident from 
the fact that the oils which they severally contain 
differ from each other in gravity, in color, and in 
chemical constitution. 

The depth of the Berea grit below sea-level in 
the terrace is 735 feet. Of twenty-four wells, oc- 
cupying four square miles in this field, sixteen 
reach the Berea between 738 and 737 feet, and six 
are found by their records to be exactly 785 feet. 

On the north-western margin of the terrace, at 
elevations of 728, 720, 713, and 704 feet, gas is 
found, but no oil. After many hundred wells have 
been drilled on all sides, the terrace which has 
been revealed by the engineer’s level is alone found 
productive. 

The grain of the sandstone is in every way as 
promising, and its thickness as great, outside of 
the field as within it; and the sections both above 
and a thousand feet below the Berea grit appear 
identical in productive and in barren territory 
alike. It is hard to resist the conclusion that the 
Macksburg oil-field is dependent upon the struc- 
tural irregularity here described, the other ele- 
ments, of course, being presupposed. ’ 

' May not a like explanation be applied to the oil 
and gas fields of Pennsylvania and New York as 
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well? Is it not possible that their productive areas 
are also dependent on structural disturbance, slight 
though it may be? These areas have been some- . 
times explained as resulting mainly from the 
coarseness of grain of the oil-sands. Lenticular 
deposits of gravel have been suggested, arranged 
in north-east and south-west lines for the several 
petroliferous horizons. It is hard to see how any 
one of these long tongues of gravel could be ac- 
counted for, laid down so far from the shore of 
the sea in which it was deposited. It is much 
harder to understand how, as the geological ages 
went by, one after another of these peculiar de- 
posits should be laid down on these self-same lines. 
It is certainly much easier to conceive of the oil- 
sands as wide-spread sheets of sand and gravel, 
that become the reservoirs of oil and gas when 
lifted into elementary folds. This is certainly true 
of the Berea grit in Ohio, and this great stratum, 
it is now definitely settled, constitutes one of the 
main oil-sands of Pennsylvania. Under this view, 
the arrangement of the several oil-fields in north- 
east and south-west lines becomes easily intelli- 
gible. These oil-fields are simply conforming to, 
as they are determined by, the main structure- 


lines of western Pennsylvania. | 
EDWARD ORTON. 


THE HEALTH OF NEW YORK DURING 
MAY. 


THE population of the city of New York on 
May 1 was estimated at 1,432,094. Assuming the 
normal increase to be 799 each week, there would 
be, June 1, a population of about 1,485,290. Of 
this number, 2,759 died during the month of May, 
a mortality less by 206 than occurred during the 
preceding month. Of children under five years 
of age, there was a saving of 110 lives as com- 
pared with April. The. greatest mortality from 
all causes which occurred during any one day was 
on the 20th, when 107 persons died. Of this num- 
ber, 24 were children under one year of age, 29 
under two years, and 84 under five years. Con- 
sumption caused more deaths on that day, as in- 
deed it usually does on most days of the year, 
than any other single disease, its victims being 
24, The deaths during the month from diarrhoeal 
diseases were 73, an increase of 16 over the month 
of April. Diphtheria also caused a considerable 
increase. its deaths being 165 against 124. Scarlet- 
fever maintained the same position among the 
mortality-factors which it had occupied for the 
two preceding months: the deaths from this dis- 
ease in March were 42; in April, 49; and in May, 
44, 

It will be remembered that while rain fell on 
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but few days in the month of April, only seven, 
yet the aggregate rainfall was about the average 
for the same month in preceding years. May was 
in all respects a month of showers : on fourteen of 
its days rain fell to a greater or less amount; and 
the total for the month was 5.40 inches. During 
the same month in 1885, although some rain fell 
on thirteen days of the thirty-one, but one less 
day than this year, yet the total rainfall for the 
month was but 1.86 inches. As will be seen by 
the chart, the greater part of the rain this year 
fell on the 8th and 18th insts. An examination of 
the records for the past seventeen years fails to 
show such a rainfall during May, the nearest ap- 
proach being in the year 1882, when 4.20 inches 
fell. If, however, we continue our search still 
further back, we shall find a number of years in 
which this rainfall is surpassed, and in one year, 
1846,- nearly doubled, it being then 10.25 inches. 
The highest point reached by the thermometer was 
86° F., on the 23d inst., at 5 p.m. On the preced- 
ing day the mercury rose to 84° F. at 4 P.M, and 
on the 30th it reached 85° F. at the same hour of 
the day. 


A NEW EXPEDITION TO ALASKA. 


THE New York Times has sent an exploring 
expedition to Alaska, the object of which is to 
explore the St. Elias range of mountains and the 
country between them and the sea, while an 
attempt will be made to ascend Mount St. Elias 
itself. The expedition is led by Lieut. Frederick 
Schwatka, who has already won deserved renown 
in arctic travel and research. In 1879 he led an 
expedition over the route of Sir John Franklin’s 
party, and brought to the world its fullest and 
final knowledge of the fate of the Erebus and Ter- 
ror. Again, in 1883, he explored from its source 
to its mouth Alaska’s great river, the Yukon. 
It was in returning from this trip that Lieutenant 
Schwatka conceived the desire to visit the moun- 
tainous and forbidding southern coast of Alaska, 
and tell the world something of its Indian races, 
of its forests, its soil, and its glaciers. The Times 
has given him an opportunity to undertake this 
voyage of discovery and description, and it hopes 
in due time to lay before the public such additions 
to the world’s present slight knowledge of this 


region as will amply justify the effort and the 


expense involved. 
Lieutenant Schwatka himself has an article in 
a recent number of the T¢mes, in which he says : — 
‘¢The New York Times Alaskan exploring ex- 
pedition, which sailed on the Alaskan steamer 
Ancon from Port Townsend, Washington Terri- 
tory, June 14, has for its object the exploration of 
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the almost wholly unknown St. Elias Alps, 
stretching for nearly 300 miles from the upper 
part of that picturesque lane of water called ‘ the 
inland passage to Alaska’ to Mount St. Elias, the 
highest peak of the North American continent, 
and which throws its name over the whole range, 
and even beyond. The expedition, therefore, will 
have to do with mountain-climbing ; and should 
opportunity present, which is very likely, attempts 
will be made to ascend, in whole or in part, some 
of the numerous peaks that project from that 
high range. Although, strictly speaking, this is 
not its main object, still it would be considered no 
small victory to crown the king of the American 
continent, Mount St. Elias, with shoe-leather of 
American make, and, but a little way behind this, 
to reach the summits of any of the others, — 
Crillon, Fairweather, La Perouse, Vancouver, 
Lituya, d’Agelet, —all higher than any peak short 
of the Rocky Mountain range. Should the top 
of the main range be gained, at 8,000 to 10,000 
feet above sea-level, it is hoped — and the proba- 
bilities are great — that a bird’s-eye view in the 
interior will compensate for all the trouble taken, 
and especially if this be done at several points 
along the main ridge. Bad weather, of course, 
could defeat much of this part of the plan, but 
during the summer months this is not very likely. 
The interior slopes may be descended if the pros- 
pect is at all flattering for important research and 
discovery of any kind; for toward the interior 
absolutely nothing is known of the country. 
Prof. William Libbey, jun., professor of physical 
geography in Princeton college, will have charge 
of the scientific work, and especially the hypsomet- 
rical and topographical part of it. He has been 
identified with considerable practical Alpine work 
in the past, both in our own and other countries. 
The well known hypsometrical and other scien- 
tific tables compiled by the late celebrated Pro- 
fessor Guyot (to whose chair at Princeton Profes- 
sor Libbey succeeded on the former’s death), and 
published by the Smithsonian institution at Wash- 
ington, were recently revised under Professor 
Libbey’s care, and brought up to the require- 
ments of scientific advancement in that line since 
Professor Guyot’s death. Many of the hypsomet- 
rical and other scientific instruments taken were 
once those of that celebrated geographer.” 

Of the scientific aims and prospects of the 
expedition, Lieutenant Schwatka writes as fol- 
lows : — : : 

‘‘The glacier system of the Mount St. Elias 
Alps is undoubtedly the most extensive south of 
the arctic regions themselves. Just how extended 
it is cannot be told until further exploration gives 
more data. It will probably be many years before 
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it is well outlined, as no one exploration could en- 
compass the whole of it. One bay alone has some 
six or seven glaciers coming down from the south- 
ern spurs of these Alaskan Alps just off the sum- 
mits of Mounts Fairweather and Crillon, which, 
dipping into the sea, snap off into icebergs that 
float away nearly as high as the masts of the ex- 
cursion steamers that visit this bay — called 
Glacier Bay—-monthly during the spring and 
summer. From Glacier Bay northward to beyond 
Icy Bay (just seaward from Mount St. Elias) there 
can be seen these huge rivers of solid ice coming 
down to the sea; one, Le Grand Plateau, so named 
by La Perouse, its discoverer, being probably the 
largest one of the immense group covering so 
wide a territory. It is quite evident, if the ex- 
pedition accomplishes any thing, that no small 
share of it will bein this particular field of re- 
search. 

‘‘ Between the St. Elias Alps and the sea — the 
Pacific Ocean—is a narrow strip of flat lands 
where the Indians live, and which, from the 
ocean, seems to be heavily wooded. It is proposed 
to find out the status of this timber and that on 
the foothills of the Alps, as far as it is possible 
without spending too much time upon it. If fine 
forests of merchantable timber are found, which 
is not at all unlikely, it is known that there are 
good harbors here which will make it quite accessi- 
ble, and give value to the discovery. If any thing 
near as valuable as the present yellow cedar forests 
of the shores of theinland passage of Alaska can be 
found, the expedition will be a double success 
from this very fact. 

‘‘In the way of precious minerals there is the 
usual prospect of seeing them; and while the 
search for them is probably the last on the list of 
undertakings, if at all, the party will not go by 
any mountains of gold or silver without at least 
taking a photograph of them. 

‘‘Tt is hardly to be hoped that the country is 
much richer in furs than the general average of 
the Alaska mainland; but, should it fortunately 
prove otherwise, the public shall know of it in 
due time. 

“ Agriculturally there is little to be expected in 
such a rough Alpine country ; but if the low flats 
known to exist along the coast are not too marshy, 
and have fertile soil, there is nothing to prevent 
their being cultivated to the fullest extent, in 
which case it would be doubly valuable by there 
being no other agricultural lands near by. 

‘‘Of the Indians living here, but very little is 
known; and this very fact is somewhat in favor 
of the expedition, as among these little known 
savages there is every reason to suppose that a 
rich ethnological collection can be made, which 
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will not only shed some light on the people them- 
selves, but on adjoining tribes that are somewhat 
spoiled for ethnological purposes by long contact 
with white men and civilization.” 

The exploring party is well supplied with arms 
and ammunition, as well as with food; and the 
precise course to be pursued by them is left large- 
ly to the discretion of the commander. When the 
expedition will return depends iargely on its suc- 
cess ; for Lieutenant Schwatka is determined not 
to return until he has accomplished something 
worthy of the expenditure of time and money. 
He hopes, however, to be back to the Alaskan 
coast by September of the present year. 


ASTRONOMICAL NOTES. 


The large dome for the Lick observatory. — At 
the meeting of the Royal astronomical society on 
May 14, Mr. Grubb, the well-known Dublin instru- 
ment-maker, presented a model of an equatorial 
mounting and dome which he had designed, at the 
request of the Lick trustees, for their 36-inch ob- 
jective. The main idea throughout was to bring 
under the direct control of the observer all the 
required motions of the instrument and of the 
dome, so as to give him as little physical exertion 
as possible. To effect this the motive power was 
to be a number of small water-engines, controlled 
by an electrical apparatus which the observer could 
carry about with him. A tap on one key will turn 
the dome in one direction ; another will reverse 
the dome; a third key will control the telescope in 
right ascension, and another in declination ; and so 
on; while there is one for lighting up the observa- 
tory ; and lastly, in order that the observer shall 
have as little difficulty as possible in getting intoa 
position to observe, instead of climbing into a chair 
which would perhaps require to be twenty-five feet 
high, a key is provided which will make the whole 
floor move up or down. During the discussion 
upon this ingenious device, Mr. Common quoted 
the following paragraph from Professor Holden in 
regard to the prospects of completing the observa- 
tory: ‘‘We hope during the early part of 1887 
that we may see the objective, both photographi- 
cally and visually, completely finished, and per- 
haps delivered in California. Our large dome will 
undoubtedly be finished during the current year ; 
and we look forward to commencing serious work 
with the whole observatory during the year 1887, 
and possibly sooner.” Thecontracts for the mount- 
ing and dome, if any have yet been made by the 
Lick trustees, are not yet public. 

Change of latitude. — Miss Alice Lamb, assist- 
ant astronomer at the Washburn observatory, has, 
in the June number of the Sidereal messenger, given 


968 


the results of a critical examination of the latitude 
observations made by army engineer officers at 
Willets Point during the year 1885. These obser- 
vations are of peculiar interest from their bearing 
upon the mooted question of the variability of ter- 
restrial latitudes ; but it appears that the sequence 
of the results from 1880 to 1884, which seemed to 
indicate a gradual decrease of latitude, is inter- 
rupted by the result for 1885, which is practically 
the same as that for 1881. The conclusion which 
Miss Lamb reached from a similar discussion of 
previous observations (Science, vi. p. 118) is now 
further confirmed. The evidence seems to be 
rather against a systematic change of latitude at 
Willets Point, though the results for future years 
will be awaited with interest. 

Astronomical activity. —In looking over the 
reports of observatories for the year 1885, one can- 
not but be impressed with the increase of activity 
in all branches of observationalastronomy. Green- 
wich has ordered a 28-inch refractor for spectro- 
scopic work ; Struve at Pulkowa, with the new 80- 
inch, can go deeper than ever into the star depths 
for faint ‘doubles ;’ the Vienna 27-inch, in the 
hands of Dr. Vogel, has already done good work 
in astronomical physics; and Paris has taken the 
front rank in stellar photography. The interest- 
ing report of Admiral Moucher, the director of the 
Paris observatory, now before us, gives especial 
prominence to this comparatively new method of 
research. <A reproduction of a photograph of the 
Pleiades, taken by the Henry Brothers with an ex- 
posure of one hour, has suggested a comparison 
with Wolf’s well-known chart of that group, upon 
which he spent three years’ labor, and the advan- 
tage of photography in certain directions is strongly 
brought out. Woif’s chart contains 671 stars, the 
limit being the 13th magnitude ; while the photo- 
graph shows no less than 1,421, the faintest being 
of about the 16th magnitude. In the meridian 
service over sixteen thousand observations have 
been made by sixteen different observers ; the 
instrument devised by M. Loewy, the equatorial 
coudé, has been brought into regular use for ob- 
servations of comets and minor planets ; and the 
time service, meteorological department, etc., are 
all in a most satisfactory condition. A depart- 
ment of the observatory which we should like to 
see imitated in this country is the ‘ Ecole d’astro- 
nomie,’ in which courses of instruction are given 
by such members of the observatory staff as Loewy, 
Tisserand, Gaillot, and Perigaud. The students are 
given employment. in the computing bureau, and, 
after sufficient instruction, they take part in the 
observations with the meridian instruments. .. The 
schools of astronomy in this country are not very 
thriving adjuncts of our colleges. 
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NOTES AND NEWS. 


THE following appropriations are recom- 
mended by the committee on appropriations for 
the various scientific departments of the govern- 
ment for the fiscal year ending June 30, 1887 : — 
coast survey, $407,246, being $146,250 less than 
was appropriated the past year; the number of 
field officers is reduced from 64 to 48; office force, 
from 103 to 91: geological survey, $467,700, the 
same amount as was appropriated last year : signal 
service, $799,493, being $64,587 less than was ap- 
propriated last year : national museum, $157,500, 
$19,000 more than was appropriated last year : 
Smithsonian institution — international exchange, 
$10,000 ; North American ethnology, $40,000 ; 
being the same amounts as were appropriated last 
year : fish commission, $220,040, being $40 more 
than was appropriated last year. 


— The final excursion of the geological class of 
the Academy of natural sciences of Philadelphia, 
extending over a period of about ten days, and 
beginning with the first week in July, will be 
directed to Nantucket and Martha’s Vineyard. It 
is proposed to investigate the physical (geological 
and paleontological) features of the islands, and 
the recent fauna of the coast. The total expense, 
including the academy admission-fee of seven dol- 
lars, will not exceed thirty-five dollars. 


— About twenty-five thousand deaths from 
typhoid-fever occur in this country annually, says 
the Medical record, and this represents fully one 
hundred and fifty thousand cases of the disease. 
Statistics show that there is no disease so easily 
preventable as this ; and it is safe to say that fully 
one-half of this mortality might be saved by greater 
cleanliness and more attention to sewage. 


— A new monthly magazine devoted to the now 
popular art of photography has just appeared in 
England under the appropriate title of the Camera. 
Mr. R. A. Proctor supplies an interesting paper 
on photography and astronomy, with illustrations 
of some of the recent results of observations; Dr. 
Lindsay Johnson and Mr. T. ©. Hepworth also 
contribute useful articles; and a descriptive ac- 
count of the amateur photographic exhibition in 
Bond Street, with reproductions of some of the 
principal examples, is carefully written. 


— Letters from Colonel Lockhart’s mission, 
dated May 9, have reached India. The party were 
then near Gumbaz, on the northern slopes of the 
Hindoo-Koosh. They had gone northward from 
Gilghit, through Hunza, and would work along 
the Hindoo-Koosh, and enter Kafristan from the 
north. 


— Dr. Julius Stéckhardt, the well-known agri- 
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cultural chemist, died at Tharandt, in Saxony, on 
the Ist of June, in his seventy-seventh year. 


— The Athenaeum of June 12 states that arrange- 
ments are being made for holding an international 
congress for discussing papers upon climatology, 
mineral and thermal springs, and allied subjects 
at Biarritz, under the presidency of Dr. Durand 
Fardel, the first week in October, to be followed 
by a three-weeks’ tour to the principal watering- 
places of southern France. 


— The Athenaeum chronicles the appearance of 
a new Italian journal of zodlogy, entitled Bolletino 
det muset dt zoologia ed anatomia comparata della 
R universitd di Torino. At Jenaan Anatomischer 
anzeiger, under the editorship of Prof. K. Barde- 
leben, is announced to begin its existence this 
month. 7 


— The fcllowing is a list of the publications of 


the geological survey now in the hands of the 


public printer: — Sixth annual report of the direc- 
tor : Monographs — Lamellibranchiata of New Jer- 
sey, by Whitfield ; Dinocerata, by Marsh ; Geologic 


history of Lake Lahontan, by Russell ; Geology and. 


mining industry of Leadville, by Emmons; Geology 
of the Eureka district, by Hague ; Lake Bonneville, 
by Gilbert ; Stegosauria, by Marsh: Bulletins — 
Work done in the division of chemistry and phys- 
ics, 1884-85, by Clarke; Gabbros and associated 
hornblende rocks, by George H. Williams; Fresh- 
water invertebrates of N. A. Jurassic, by C. A. 
White; Cambrian faunas of N. A.,. by Walcott ; 
Fossil insects, by Scudder ; Mineral springs of the 
United States, by Peale ; Geology of northern Cali- 
fornia, by Diller ; Relation of the Laramie mollus- 
can fauna to succeeding fresh-water eocene, by 
White; Physical properties of carburets, by Barus 
and Strouhal; Subsidence of small particles of in- 
soluble solid in liquid, by Barus: A geologic map 
of the United States. 


— Howard Ayers has been appointed as an in- 
structor in zoology at Harvard college. 


— Under the patronage of the Grand Duke of 
Baden, and with the concurrence of the grand 
ducal government, the Industrial society of Karls- 
ruhe, says the Journal of the Society of arts, 
has organized an international exhibition of the 
manual arts and domestic economy, to remain 
open from Aug. 15 to Sept. 15, 1886. The princi- 
pal object of the exhibition is to make known the 
best matériel and apparatus suitable for small in- 
dustries, and to popularize their use; so that 
all small motors, tools, and machine tools will 
be welcomed. 


— An important exhibition of apparatus and 
implements for the prevention of the diseases of 
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the vine, and for destroying insects that infest it, 
says the Journal of the Society of arts, was held 
last month at Conegliano. The exhibiters, who 
were not limited to Italians, were 197 in number ; 
and of the 524 different machines, apparatus, and 
implements shown, 450 were connected with ap- 
plication of milk of lime, the most effectual 
remedy for the disease called peronospora,. the 
proportion being from 8 to 10 of slaked lime to 
100 of water. The experiments, made before a 
jury composed of the most eminent viticulturists 
and scientific men, which lasted five days, will be 
described in a report to the minister of agriculture, 
and will contain a variety of useful information 
and plates. Three gold medals, three silver with 
money prize of 150 francs, seven silver ones, and 
four bronze ones, were awarded, and, besides 
these, three special premiums were given by the 
local agricultural committee. 


— The following changes have been made in the 
coast survey service since our last issue: Assist- 
ant Gresham Bradford has been ordered to Sandy 
Hook to make an examination for the location of 
a permanent self-registering tide-gauge ; Lieut. F. 
S. Carter has been ordered to Baltimore to relieve 
Lieut. G. H. Peters of the command of the Arago, 
which has been ordered to New York; Ensign A. 
W. Dodd has been detached from the schooner 
Bache, and ordered to the Drift; Assistant J. B. 
Weir has been ordered to duty at the home office. 
The following parties engaged in state work have 
been recalled, owing to the failure, on the part of 
congress, to appropriate money for the continuance 
of this field-work: Prof. H. L. Barnard, Cham- 
bersburg, Penn. ; Prof. A. H. Buchanan, Lebanon, 
Tenn. ; Prof. J. EK. Davies, Madison, Wis. ; L. A. 
Bowser, New Brunswick, N. J.; Assistants EK. F. 
Dickins and J. 8. Lawson, Anaheim, Cal.; J. L. 
Campbell, Crawfordsville, Ind.; Prof. Mansfield 
Merriman, Bethlehem, Penn. 


— The following charts will shortly be issued 
by the coast survey: Cape Flattery to Dixon’s 
Entrance, and from latter point to Cape St. Elias ; 
Head Harbor Island to Petit Manan, coast of 
Maine ; Icy Bay to Semidi Islands, Alaska ; topo- 
graphical sheets of New York and Jersey City 
water-front from Battery to 68th Street, North 
River. 

— Mr. A. Schuster has recently published (Phil. 
mag., April, 1886) an analysis of certain observa- 
tions on the daily variations in earth-magnetism 
which indicate definitely that the cause of the dis- 
turbances lies wholly without the earth. 

— According to Professor Heim, says Ctel et 
terre, the total number of glaciers in the Alps is 
1.155, of which 249 have a length greater than 
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four miles and a half (7,500 metres). They are dis- 
tributed as follows: in France, 144; Italy, 78; 
Switzerland, 471; Austria, 462. Their total super- 
ficial area is between five hundred and a thousand 
square miles. The longest is the Aletsch glacier 
in Austria, measuring over nine miles. 


— Dr. Freire of Rio de Janeiro, in a letter to the 
Louisiana state board of health, thus speaks of 
the results of his inoculation for yellow-fever: ‘I 
have performed over seven thousand inoculations 
with full success. The immunity was almost ab- 
solute, notwithstanding the intensity of the epi- 
demic this year. More than three thousand per- 
sons who were not inoculated died of yellow-fever ; 
while among the seven thousand inoculated, in- 
habiting the same infected localities, subject to 
the same morbid conditions, but seven or eight 
individuals, whose disease was diagnosed as yel- 
low-fever, died.” 


— During the year 1885 there were 246 earth- 
quakes, according to the statistics of C. Detaille, 
as given in the June number of Astronomie. .The 
largest number of these, 49, occurred in January ; 
the smallest, 11, in October. For the other 
months the numbers are as follows: February, 
18; March, 15; April, 19; May, 14; June, 29; 
July, 283; August, 13; September, 16; November, 
16. Only 6 are given for North America, as fol- 
lows : Jan. 12, Washington ; Jan. 18, New Hamp- 
shire, Carolina; Jan. 26, California; Feb. 5, 
Virginia; Nov. 19, California. 

— A. Raggi has published some observations on 
the intermittent variation in sound-perception in 
the human ear, instances of which are probably 
familiar to many persons. In deep stillness, if 
one listens to a faintly heard sound, like that of 
the ticking of a watch, it will be noticed that at 
irregular intervals the tones are wholly inaudible, 
while at other times they are distinctly recognized. 
Mr. Raggi ascertained, by experiments on differ- 
ent persons, that the intervals of silence usually 
varied between seven and twenty-two seconds; 
while the periods of sound-perception were be- 
tween seven and eleven seconds in duration, with 
amaximum of fifteen. He also found that the 
variation was not due to extraneous sounds, nor 
to the blood-circulation or respiration, and con- 
cludes that it results from the inability to keep 
the attention for long periods at a sufficient de- 
gree of tension for the perception of faint sounds, 
or possibly to a variable physiological receptivity 
in the auditory nerves. 

— A legacy of some $75,000 has been left to the 
Jena university to be applied in zodlogical research 
on the basis of Darwin’s evolution theory. The 
testator is Herr Paul von Ritter of Basle, who be- 
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lieves the teaching of Darwin to be the greatest 
sign of progress which the century has yet given. 


— According to the statistics recently published 
by the minister of agriculture and commerce, it 
appears that the quantity of olive-oil produced 
last year, in the various provinces throughout 
Italy, was 52.34 per cent below the average annual 
yield, which is calculated at 3,405,500 hectolitres 
(74,921,000 gallons), it being only 1,782,400 hecto- 
litres (89,212,800 gallons); 11 per cent of this total 
amount was of superior quality, 73 per cent good, 
and 16 per cent mediocre. 


— The Royal academy of medicine of Belgium 
has recently offered its largest prize ($5,000) for 
the most meritorious work or paper on the treat- 
ment of diseases of the nervous centres, especially 
for a remedy for epilepsy. The great need of 
some better means of controlling this last disease 
induced the academy to offer an additional prize 
of $1,600 for the best paper on that subject. The 
prizes are international, and will be awarded in 
December, 1888. 


—lLate deep-sea explorations in the Atlantic, 
carried on under the auspices of the London gec- 
graphical society, have shown that the ocean- 
bottom in the northern region is formed of two 
valleys, of which one, in width, reaches from the 
tenth degree of east to the thirtieth of west longi- 
tude, extending to the equator, at a depth of not 
less than thirteen thousand feet. The other lies 
between the thirtieth and fiftieth degrees of west 
longitude. The mountain-chain separating the 
two valleys extends northwards towards Iceland, 
and southward to the Azores, and is of a volcanic 
character at its ends. Its greatest breadth is a 
little less than five hundred miles. 


LETTERS TO THE EDITOR. 


«*x Correspondents are requested to be as brief as possible. The 
writer's name is in all cases required as proof of good faith. 


Is the ocean surface depressed P 


Do barometric observations give any hint regard- 
ing the depression of the sea ‘at the centre of the 
oceans ’ ¢ 

If, as is maintained, there be a depression of a 
thousand metres, the barometer should show about 
three inches and a half more pressure at the centre 
of the oceans than at what we ordinarily call sea- 
level, 

Were there any barometric observations made on © 
the islands where the pendulum was swung? or do 
barometric observations made on any of the oceanic 
islands cast any light on this subject? I have no 
authorities at hand to consult, or would not ask the 
question. W.4#H.S. 


Candelaria, Nev., May 25. 


The notion that there exist in the sea-surface of the 
earth elevations and depressions amounting to sev- 
eral hundred metres has recently gained a much 
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wider acceptance than our knowledge of the facts 
would seem to justify. 

Assuming the continents to be simply so much 
matter, of half the earth’s mean density, on the sur- 
face of our otherwise closely centrobaric spheroid, 
it may be shown that individually they will draw 
the sea-surface up towards their centres by consider- 
able amounts (about a thousand metres at most), 
leaving corresponding though not equal depressions 
opposite those centres; and that collectively they 
_will produce a wavy sea-surface, in which the max- 
imum radial distance from crest to hollow is about 
six hundred metres. The theory, and the equations 
assigning the form and position of this wavy 
surface, have been developed by Helmert in his ex- 
cellent treatise on geodesy (‘ Die mathematischen und 
physikalischen theorieen der hdheren geodasie’), 


from which the above figures have been taken. If. 


we dropped our examination of the question at this 
point, we might infer the reality of the wavy surface 
just described. The existence of such assumed con- 
tinents, however, implies a proportionate variation 


of gravity along the sea-surface and along the same. 


level surface extended through the continents. They 
would, for the most part, produce an excess of 
gravity over the continental and a deficiency over 
the sea areas. But this conclusion is in direct con- 
tradiction with the results of pendulum experiments. 
The assumption, therefore, that the continents are 
superficial masses, unbalanced in their attractive 
effects, is, as clearly shown by Helmert, inadequate, 
and must, together with the conclusions based there- 
on, be modified or rejected. 

Some writers, notably Fischer and Listing, have 
proved the existence of a highly irregular sea-sur- 
face by a still more unsound process than that in- 
dicated above would be if we neglected to examine 
its fundamental assumption. This process, in brief, 
rejects in an equation a term of the same order as 
those retained, and arrives at a simple relation be- 
tween the variation of gravity and the radial dis- 
tance from the actual sea-surface (or geoid) to the 
mean spheroidal surface. Helmert fitly character- 
izes this relation as entirely worthless (ganz wertlos), 
since it fails in every case to give the proper sign 
when the increments of gravity and radial distance 
due to the combined action of the continents are 
substituted in it. 

Those desiring to examine minutely the merits of 
this question should consult the above-named treatise 
of Helmert, who gives a critical review of the 
cognate works of Fischer, Listing, Bruns, and 
others. For the benefit of the general reader, it 
may be stated, that, although the sea-surface is un- 
doubtedly somewhat irregular, geodesy and geology 
have as yet furnished no adequate evidence of 
irregularities amounting to more than ten metres. 
Additional information, of which it must be ad- 
mitted there is great need, may disclose the existence 
of a surface having hills and hollows separated by 
an interval of fifty or possibly a hundred metres; 
but irregularities of any greater extent appear to be 
quite improbable. | 

The suggestion of your correspondent, that the 
barometer would indicate any large elevations or 
depressions in the sea-surface, is not well grounded. 
The surfaces of equal pressure in the atmosphere 
must approximate to parallelism with the sea-sur- 
face, however irregular it may be. In a state of 
quiescence the air-surface in contact with the sea 
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is necessarily a surface of equal pressure. The 
barometer would therefore, if moved from one point 
to another along the sea-surface, register only such 
variations in pressure as are due to changes of tem- 
perature, winds, etc., and hence afford no indication 
of the elevations and depressions in question, if they 


exist. R. S. WoopWARD. 
Washington, D.C., June 17. 


Barometer exposure. 

Mr. Clayton’s letter concerning the influence of 
wind on the indication of the barometer broaches a 
subject of great importance to theoretic and practical 
meteorology, and I trust it may lead to the execution 
of the experiments essential to the intelligent treat- 
ment of the difficulty. As his conclusions are called 
in question by President LeConte, I take the liberty 
of rehearsing some investigations of my own which 
tend to sustain Mr. Clayton’s conclusions, 

In June, 1873, an elaborate series of synchronous 
barometric observations were made by the signal 
office at four stations on the summit and slope of 
Mount Washington. In testing a special method of 
barometric hypsometry, I had occasion to discuss these 
observations, and I discovered an important anomaly 
which was correlated with the velocity and direc- 
tion of the wind. The discussion cannot be repeated 
here, for lack of space; but it may be said that its 
method and material were such as to leave no rea- 
sonable doubt that the wind was the disturbing fac- 
tor, while they afforded quantitative results far more 
precise than can be reached by any method of reduc- 
tion to sea-level. The reader who cares to examine 
them should consult the ‘Second annual report of 
the U.S. geological survey,’ pp. 521-584 and 562-565. 
One of the specific conclusions was, that a north- 
west wind of fifty miles per hour, by drawing: air 
out of the summit observatory, presumably through 
the chimney, caused the mercury in the barometer 
to stand .13 of an inch too low ; and it was estimated 
that a wind-velocity of a hundred miles would lower 
the mercury more than half an inch. 

I think President LeConte is mistaken in suppos-. 
ing that the matter could be simply tested by com- 
paring the indications of a barometer in a room with 
those of a barometer out of doors. If the out-of- 
door barometer were placed on the windward side of 
a building or other obstruction, and close to it, it 
would be immersed in compressed air, and read too. 
high. If placed under the lee of an obstruction, it 
would be surrounded by relatively rarified air, and 
read too low. If placed in a position uninfluenced 
by obstructions, the locus of difficulty would be trans- 
ferred from the surrounding atmosphere to the 
instrument itself, for the air chamber above the 
mercury in the cistern of the barometer would itself 
be influenced by the wind so as to receive a tension 
abnormally high or low. These statements, based 
on familiar physical laws, are not individually sus- 
ceptible of ready verification, because, while the wind 
blows, all local tensions are disturbed, and we have 
no standard air-pressure for comparison. I have, 
however, determined experimentally that the read-- 
ing is higher in front of an obstruction than behind 
it. A difference of .15 of an inch was found be- 
tween barometer-readings on opposite sides of the: 
apex of an acute mountain-peak. 

In my opinion, the proper method of escaping the 
difficulty is, not to place the barometer out of doors, 
where observation during a wind is itself a matter: 
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of difficulty, but to so arrange the observatory that — 


the influence of the wind shall be either measured 
and subtracted, or avoided altogether. Place the 
barometer in an air-tight box, made partly of glass 
for purposes of observation, ‘and connect this box 


by a tube with an opening on the roof so adjusted - 


‘iat it shall always sustain the same relation to the 
wind. Itis possible that a form of opening can be 
devised such that the wind will neither compress nor 
dilate the air within the box; but, if this cannot be 
done, it is certainly possible, by a proper system of 
experiments, to determine for a given arrangement 
of aperture the proper correction to apply to the ba- 
rometer-reading for each measured velocity of wind. 
The matter should receive thorough investigation. 


G. K. GILBERT. 
Washington, June 19. 


IT infer from Prof. John LeConte’s letter in your 
last issue (Science, vol. vii. p. 550) that he does not 
feel entirely satisfied with the explanation I have 
offered of the slight fluctuations of the barograph 
observed at Blue Hill during high winds. He says, 
‘‘ The observed facts are, that fluctuations of wind- 
velocity correspond with fluctuations of air-pressure. 
In some cases it may be difficult to decide which is 
cause, and which is effect.” In this case, the fact, 
as stated in my last letter, that I cculd produce these 
fluctuations at will by merely opening and closing a 
hatchway in the top of the building, seems to me to 
prove conclusively that the wind was the cause, and 
the change in the pressure the effect. In regard to 
his suggestion that a comparison should be made 
between a barograph inside and one outside of the 
building, I think, before satisfactory results could be 
obtained, it would first have to be proven that the 
wind in blowing across the top of the barometer 
cistern, or at right angles to the crevices of such 
cistern, would not have the same effect of lowering 
the readings of the barometer outside as well as 
inside of the building. 

Mr. K. B. Weston of Providence has informed me 
that he has noticed during high winds small oscilla- 
tions of his barograph, similar to those observed at 
Blue Hill, and has prevented them by opening the 
windows, so as to give a free draught of air. I 
tried the same at Blue Hill during a late high wind, 
and found that the oscillations, which at most were 
slight, were reduced by it. 

In regard to those large differences between the 
observed and estimated pressure on Mount Washing- 
ton, referred to in my last as collected by Professor 
Loomis, it is probable, that, in these extreme cases, 
other causes than that suggested by me become 
factors in the result ; such, for instance, as a lagging 
of the time of minimum pressure at the top as com- 
pared with the base, and a more violent cyclonic cir- 
culation of the wind at that height, — causes which 
have been suggested by Professor Loomis in his twen- 
tieth paper (Amer. journ. sc., vol. xxviii. July, 1884), 


H. Heim Cuayton. 
Blue Hill meteor, observ., June 19. 


A most extraordinary structure. 


Referring to P.Z.S. 1885, p. 908, pl. Ixi. fig. 3, h, 
where my amiable young ‘friend Dr. Shafeldt ‘de. 
scribes and figures the humerus of a hhumming-bird as 

‘a most extraordinary structure,’ I may be per- 
mitted to suggest that some of the alleged ‘ eccen- 
tricities’ of this ‘ unique’ bone might seem less if he 
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had not got the bone turned hind part before by one 
of those strokes of genius which a prosaic world, 
steeped in materialism, is slow to appreciate. 


A THEOSOPHIST. 
Smithsonian institution, 
Washington, June 15. 


Aspects of the economic discussion. 


I have just read Professor Newcomb’s article 
(Science, vii. No. 176) on the new school of political 
economy. It seems to me that the professor asks 
for too much in the way of results from the new 
school. As I understand it, this is simply a question 
of methods. The new school professes the historical 
method, as opposed to the deductive method of the 
so-called orthodox school. If the historical method 
is right, the results eventually arrived at will, nay 
must, be right. But to stop them on their way as if 
with a revolver, and demand a categorical statement 
of their views on such disputed points as state inter- 
ference before they are allowed to finish their 
journey, is certainly unwarranted. 

Whatever results the new school may reach, it is 
tolerably certain that they will eliminate from 
the books that monster of imagination the ‘economic 
man,’ and that other chimaera bombans in vacuo, 
the hypothetical ‘consumer,’ who does nothing in 
this world but eat. 

When they shall have rebuilt the science on their 
new foundation, it will be soon enough to demand 
from them an account of their views on such ques- 
tions as Professor Newcomb propounds. 


Wm. A. INGHAM. 


333 8. 16th St., Philadelphia, June 18, 


Distribution of colors in the animal kingdom. 


In the notice of Camerano’s ‘ Distribution of colors 
in the animal kingdom’ (Science, vii. p. 557) I notice 
the astonishing statement that green ‘never occurs 
among mollusks.’ On the contrary, it is one of the 
most common colors of mollusks, especially among 
fresh-water species. Examples will occur to the 
most superficial observer in the genera Anodonta, 
Unio, Campeloma, Anculotus, ete. Among land- 
shells the arboreal helices of tropical countries are 
noted for their magnificent greens. Among marine 
shells, it is notable in many species of Mytilus, Mo- 
diola, Tellina, Prasina, etc., among pelecypods ; Neri- 
tina, Chlorostoma, Turbo (where the calcareous oper- 
culum, also, is often stained with green), Haminea, 
and many other gastropods; not to speak of the 
nudibranchs, which frequently exhibit different 
shades of green. Therarest color among mollusks 
is pure blue (as distinguished from the rather com- 
mon bluish violet), but even this color is found of 
great brilliancy in some cases. The assertion ob- 
jected to is one more bit of evidence to the general 
neglect among biologists, otherwise well equipped, to 
gain any general knowledge of the Mollusca, except 
that supposed to be afforded by theoretical views 
taken from out worn text-books. There are perhaps 
a dozen first-class general conchologists in the world, 
none of whom are young. The prospect now is that 
the next generation will not have any. The reasons 
seem to be, among others, the shocking state into 


- which amateurs and superficial students have brought 


the nomenclature, and the fact that the scientific 
training to be had in our best colleges leads in alto- 
gether different directions. Wm. H. Dat. 
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THE PHYSICAL LABORATORY IN MODERN 
EDUCATION.’ 


F'RomM the moment we are born into this world, 
down to the day when we leave it, we are called 
upon every moment to exercise our judgment with 
respect to matters pertaining to our welfare. 
While nature has supplied us with instincts which 
take the place of reason in our infancy, and which 
form the basis of action in very many persons 
through life, yet more and more as the world 
progresses, and as. we depart from the age of 
childhood, we are forced to discriminate between 
right and wrong, between truth and falsehood. 
No longer can we shelter ourselves behind those 
in authority over us, but we must come to the 
front, and each one decide for himself what to 
believe and how to act in the daily routine and 
the emergencies of life. This is not given to us 
as a duty which we can neglect, if we please, but 
it is that which every man or woman, consciously 
or unconsciously, must go through with. 

Most persons cut this gordian knot, which they 
cannot untangle, by accepting the opinions which 
have been taught them, and which appear correct 
to their particular circle of friends and associates : 
others take the opposite extreme, and, with in- 
tellectual arrogance, seek to build up their opin- 
ions and beliefs from the very foundation, indi- 
vidually and alone, without help from others. 
Intermediate between these two extremes comes 
the man with full respect for the opinions of those 
around him, and yet with such discrimination 
that he sees a chance of error in all, and most of 
all in himself. He has a longing for the truth, 
and is willing to test himself, to test others, and 
to test nature, until he finds it. He has the cour- 
age of his opinions when thus carefully formed, 
and is then, but not till then, willing to stand 
before the world and proclaim what he considers 
the truth. Like Galileo and Copernicus, he in- 
augurates a new era in science, or, like Luther, 
in the religious belief of mankind. He neither 
shrinks within himself at the thought of having 
an opinion of his own, nor yet believes it to be 
the only one worth considering in the world ; he 
is neither crushed with intellectual humility, nor 


1 Address delivered at the tenth anniversary of the 
Johns Hopkins university. 


yet exalted with intellectual pride; he sees that 
the problems of nature and society can be solved, 
and yet he knows that this can only come about 
by the combined intellect of the world acting 
through ages of time, and that he, though his 
intellect were that of Newton, can, at best, do 
very little toward it. Knowing this, he seeks all 
the aids in his power to ascertain the truth; and 
if he, through either ambition or love of truth, 
wishes to impress his opinions on the world, he 
first takes care to have them correct. Above all, 
he is willing to abstain from having opinions on 
subjects of which he knows nothing. 

It is the province of modern education to form 
such a mind, while at the same time giving to it 
enough knowledge to have a broad outlook over 
the world of science, art, and letters. Time will 


‘not permit me to discuss the subject of education 


in general, and, indeed, I would be transgressing 
the principles above laid down if I should attempt 
it. I shall only call attention, at this present 
time, to the place of the laboratory in modern 
education. I have often had a great desire to 
know the state of mind of the more eminent 
of mankind before modern science changed the 
world to its present condition, and exercised its 
influence on all departments of knowledge and 
speculation. But I have failed to picture to my- 
self clearly such a mind ; while, at the same time, 
the study of human nature, as it exists at present, 
shows me much that I suppose to be in common 
with it. As far as I can see, the unscientific mind 
differs from the scientific in this, that it is willing 
to accept and make statements of which it has 
no clear conception to begin with, and of whose 
truth it is not assured. It is an irresponsible 
state of mind without clearness of conception, 
where the connection between the thought and 
its object is of the vaguest description. It is 
the state of mind where opinions are given and 
accepted without ever being subjected to rigid 
tests, and it may have some connection with that 
state of mind where every thing has a personal 
aspect, and we are guided by feelings rather than 
reason. 

When, by education, we attempt to correct 
these faults, it is necessary that we have some 
standard of absolute truth; that we bring the 
mind in direct contact with it, and let it be con- 
vinced of its errors again and again. We may 
state, like the philosophers who lived before 
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Galileo, that large bodies fall faster than small 
ones ; but, when we see them strike the ground 
together, we know that our previous opinion was 
false, and we learn that even the intellect of an 
Aristotle may be mistaken. Thus we are taught 
care in the formation of our opinions, and find 
that the unguided human mind goes astray almost 
without fail. We must correct it constantly, and 
convince it of error over and over again, until it 
discovers the proper method of reasoning, which 
will surely accord with the truth in whatever con- 
clusions it may reach. ‘There is, however, danger 
in this process that the mind may become over- 
cautious, and thus present a weakness when 
brought in contact with an unscrupulous person, 
who cares little for truth and a great deal for 
effect. But if we believe in the maxim that truth 
will prevail, and consider it the duty of all edu- 
cated men to aid its progress, the kind of mind 
which I describe is the proper one to foster by 
education. Let the student be brought face to 
face with nature ; let him exercise his reason with 
respect to the simplest physical phenomenon, and 
then, in the laboratory, put his opinions to the 
test: the result is invariably humility, for he finds 
that nature has laws which must be discovered by 
labor and toil, and not by wild flights of the im- 
agination, and scintillations of so-called genius. 


Those who have studied the present state of edu-- 


cation in the schools and colleges tell us that most 
subjects, including the sciences, are taught as an 
exercise to the memory. I myself have witnessed 
the melancholy sight, in a fashionable school for 
young ladies, of those who were born to be intel- 
lectual. beings reciting page after page from 
memory, without any effort being made to dis- 
cover whether they understood the subject or 
not. There are even many schools, so called, 
where the subject of physics or natural philosophy 
itself is taught, without even a class experiment to 
illustrate the subject and connect the words with 
ideas. Words—mere words — are taught, and 
a state of mind far different from that above 
described is produced. If one were required to 
find a system of education which would the most 
surely and certainly disgust the student with any 
subject, I can conceive of none which would do 
this more quickly than this method, where he is 
forced to learn what he does not understand. It 
is said of the great Faraday that he never could 
understand any scientific experiment thoroughly 
until he had not only seen it performed by others, 
but had performed it himself. Shall we, then, 
expect children and youth to do what Faraday 


could not do? A thousand times better never 


teach the subject at all. 
Tastes differ, but we may safely say that every 
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subject of study which is thoroughly understood 
is a pleasure to the student. The healthy mind as 
well as the healthy body craves exercise, and the 
school-room or the lecture-room should be a source 
of positive enjoyment to those who enter it. Above 
all, the study of nature, from the magnificent uni- 
verse, across which light itself, at the rate of 186,- 
000 miles per second, cannot go in less than hun- 
dreds of years, down to the atom of which millions 
are required to build up the smallest microscopic 
object, should be the most interesting subject 
brought to the notice of the student. 

Some are born blind to the beauties of the world 
around them, some have their tastes better de- 
veloped in other directions, and some have minds 
incapable of ever understanding the simplest 
natural phenomenon; but there is also a large 
class of students who have at least ordinary pow- 
ers and ordinary tastes for scientific pursuits. To 
train the powers of observation and classification, 
let them study natural history, not only from 
books, but from prepared specimens or directly 
from nature ; to give care in experiment, and con- 
vince them that nature forgives no error, let them 
enter the chemical laboratory ; to train them in 
exact and logical powers of reasoning, let them 
study mathematics: but to combine all this train- 
ing in one, and exhibit to their minds the most 
perfect and systematic method of discovering the 
exact laws of nature, let them study physics and 
astronomy, where observation, common sense, and 
mathematics go hand in hand. The object of edu- 
cation is not only to produce a man who knows, 
but one who does ; who makes his mark in the 
struggle of life, and succeeds well in whatever he 
undertakes ; who can solve the problems of nature 
and of humanity as they arise; and who, when, 
he knows he is right, can boldly convince the 
world of the fact. Men of action are needed as 
well as men of thought. 

There is no doubt in my mind that this is the 
point in which much of our modern education 
fails. Why is it? I answer, that the memory 
alone is trained, and the reason and judgment are 
used merely to refer matters to some authority 
who is considered final, and, worse than all, they 
are not trained to apply their knowledge constant- 
ly. To produce men of action, they must be 
trained in action. If the languages be studied, 
they must be made to translate from one language 
to the other until they have perfect facility in the 
process. If mathematics be studied, they must 
work problems, more problems, and problems 
again, until they have the use of what they know. 
If they study the sciences, they must enter the 
laboratory, and stand face to face with nature ; 
they must learn to test their knowledge constant- 
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ly, and thus see for themselves the sad results of 
vague speculation ; they must learn by direct ex- 
periment that there is such a. thing in the world 
as truth, and that their own mind is most liable 
to error; they must try experiment after experi- 
ment, and work problem after problem, until they 
become men of action, and not of theory. 

This, then, is the use of the laboratory in gen- 
eral education, — to train the mind in right modes 
of thought by constantly bringing it in contact 
with absolute truth, and to give it a pleasant and 
profitable exercise, which will call all its powers 
of reason and imagination into play. Its use in 
the special training of scientists needs no remark, 
for it is well known that it is absolutely essential. 
The only question is, whether the education of 


specialists in science is worth undertaking at all ; | 


and of these I have only to consider natural phi- 
losophers or physicists. I might point to the world 
around me, to the steam-engine, to labor-saving 
machinery, to the telegraph, to all those inven- 
tions which make the present age the ‘age of 
electricity,’ and let that be my answer. Nobody 
could gainsay that the answer would be com- 
plete; for all are benefited by these applications 
of science, and he would be considered absurd 
who did not recognize their value. These follow 
in the train of physics, but they are not physics : 
the cultivation of physics brings them, and al- 
ways will bring them; for the selfishness of man- 
kind can always be relied upon to turn all things 
to profit. But in the education pertaining to a 
university we look for other results. The special 
physicist trained there must be taught to cultivate 
his science for its own sake. He must go forth 
into the world with enthusiasm for it, and try to 
draw others into an appreciation of it, doing his 
part to convince the world that the study of 
nature is one of the most noble of pursuits, that 
there are other things worthy of the attention of 
mankind besides the pursuit of wealth. He must 
push forward, and do what he can, according to 
his ability, to further the progress of his science. 

Thus does the university, from its physical 
laboratory, send forth into the world the trained 
physicist to advance his science, and to carry to 
other colleges and technical schools his enthusi- 
asm and knowledge. Thus the whole country is 
educated in the subject, and others are taught to 
devote their lives to its pursuit, while some make 
the applications to the ordinary pursuits of life 
that are appreciated by all. 

But for myself I value in a scientific mind most 
of all that love of truth, that care in its pursuit, 
and that humility of mind, which makes the pos- 
sibility of error always present more than any 


other quality. This is the mind which has built 
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up modern science to its present perfection, which 
has laid one stone upon the other with such care 
that it to-day offers to the world the most com- 
plete monument to human reason. This is the 
mind which is destined to govern the world in the 
future, and to solve problems pertaining to politics 
and humanity as well as to inanimate nature. 

It is the only mind which appreciates the im- 
perfections of the human reason, and is thus care- 
ful to guard against them. It is the only mind 
that values the truth as it should be valued, and 
ignores all personal feeling in its pursuit. And 
this is the mind the physical laboratory is built to 
cultivate. HENRY A. ROWLAND. 


THE FORMATION OF STRUCTURELESS 
CHALK BY SHAWEEDS. 


CHALK has hitherto been believed to be a deep- 
sea formation only, made up of afine ooze or mud 
at great depths, and undoubtedly, so far as the ex- 
tensive cretaceous deposits are concerned, the ex- 
planation is the correct one; but recent observa- 
tions by Mr. J. Walther on the chalk-secreting 
algae of the Mediterranean show that its forma- 
tion often occurs in shallow water. It has been 
known for some time that the nullipores were 
chalk-secreting algae, and that under certain con- 
ditions, as in the formation of coral islands, they 
took more or less part in the production of rock. 
Where their remains are found in any abundance, 
chalk formations are readily enough ascribed to 
their agency, but it is now shown that more or 
less extensive beds, or rather banks, of wholly 
structureless chalk, whose origin has been often- 
times enigmatical, may be entirely due to sea- 
weeds. 

Mr. Walther observed certain forms (Lithotham- 
nia) in different places in the Gulf of Naples, grow- 
ing luxuriantly at a depth of from one to three 
hundred feet below the surface, and traced out the 
relation between the masses of dead residual mat- 
ter and the incompletely transformed beds of fossil 
chalk. These Lithothamniae have a remarkably 
small proportion of organic material (not more 
than five or six per cent), nearly the entire sub- 
stance consisting of mineral matter, chiefly car- 
bonate of lime. The plants reach only the size of 
one’s fist, and do not change their form at death, 
owing to the small quantity of decaying matter 
they contain, The living plants secure attachment 
to the dead ones, forming extensive beds. The 
numerous stout branches of less than a fourth of 
an inch in length admit of only small interstices ; 


‘in slow-growing beds inequalities and shallow de- 


pressions may be filled with layers of detritus. 
The organic structure disappears to a greater or 
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less extent, often wholly, so that the chalk be- 
comes entirely structureless ; and it has been shown 
that the absence of structure becomes more appar- 
ent in proportion to the greater thickness of beds 
formed. The further transformation was traced 
by Walther in a recent tertiary formation at Syra- 
cuse, where he found, in the exposed quarries of 
Latomia dei Capuccini, the remains of Lithotham- 
nia sufficiently distinct for determination, espe- 
cially where the interstitial material had been 
weathered out. The stone, however, blended from 
this indistinctly structural form to the wholly 
structureless or homogeneous. 

The explanation of this complete transformation, 
as given by the author, is also of interest. The 
organic substances, which in the living plant 
amount to about five or six per cent, were found, 
in the tertiary chalk above referred to, to be about 
a third of one per cent. The larger part had thus 
disappeared ; and as the chalk was purely white, 
showing the absence of all bituminous matter, it 
was evident that the remaining organic matter 
had slowly been oxidized, producing carbonic 
matter, which had obliterated by its dissolving 
action in the surrounding or percolating water all 
evidences of structure. In such cases where the 
plants were exposed to water not impregnated with 
- the carbonic acid, the structure is retained more 
or less unimpaired. 

This explanation of the formation of chalk in 
shallow waters — for algae must live withina few 
hundred feet of the surface, where light can reach 
them — gives a solution of various problems in 
geology, especially of the more recent chalk-beds. 
Whether it will apply to the extensive structure- 
less chalk-beds of western Kansas at all, is doubtful. 


CYPRUS UNDER BRITISH RULE. 

AT a recent meeting of the Society of arts, in 
London, Mr. G. Gordon Hake read a paper on the 
condition of Cyprus since its occupation by the 
British, his object being to show the improvements 
that have taken place under the new administra- 
tion. | 

In ancient times Cyprus was one of the most 
fertile and prosperous countries in the world, its 
copper and its timber being important articles of 
commerce. But under the Turkish administra- 
tion the island deteriorated greatly, as most coun- 
tries do under Turkish rule. One traveller, near 
the end of the last century, describes Famagusta, 
at the time of his visit, as a ‘‘ melancholy picture 
of Turkish desolation,” and as ‘‘ almost depopu- 


lated, although, in the time of the Venetians, the — 
finest city in the island, and renowned for its‘ 


brave defence against the infidels.” He adds, 
‘¢The desolation we observed at Famagusta ex- 
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tended itself along the country. We passed by 
the ruins of several Greek villages.” Another 
traveller also gives asad account of Cyprus at a 
rather later date. ‘<The island,” he says, ‘‘ was 
formerly one of the richest and most fertile in the 
world. It is much exposed to the ravages of 
locusts, On their approach, every kind of ver- 
dure disappears, and they even gnaw the very 
bark off the trees. The Turks will not permit 
their destruction, because they consider them as 
sent by the Almighty.” 

This melancholy condition of the island was 
due in part to maladministration of justice, and 
in part to a vicious system of taxation. The 
Turkish government took tithes of the produce 
of the land, and these tithes were farmed in the 
spring of each year to merchants and speculators. 
This system had its natural results in a loss of reve- 
nue to the state, and the impoverishment of the 
cultivator, whom it involved in the toils of the 
money-lender, as well as the tithe-farmer, and 
thus checked the productiveness of the island to 
an enormous extent. The land, falling out of 
cultivation, became the breeding-ground of locusts. 
The cultivators of the soil in many cases gave up 
their calling in despair, and obtained a living by 
cutting down and selling trees, and the collection 
ofresin. The wholesale destruction of trees reacted 
on the climate, and restricted the rainfall ; so that 
between locusts, tithe-farmers, and neglect of the 
forests, the island, at the time of the occupation, 
was rapidly becoming more like a barren, rocky 
desert than a fertile and naturally favored coun- 
try. . 

These, then, were the chief evils to be remedied 
by the English on their arrival in Cyprus. It 
was at once made plainly known that no farming 
of tithes would be allowed under British rule; 
and it was decided to adopt the following course 
in regard to the same. The Turkish plan of as- 
sessment was to be followed, but, instead of col- 
lecting the tithes in kind, they were to be valued, 
and, leaving the peasant free to deal with his 
crop as he pleased, the money value was to be 
collected as an ordinary tax later in the year. 
The sole exceptions to this were the tithes on silk 
and carobs. The greater portion of these two 
products being exported from the island, it was 
arranged to collect the tithe on export, and so 
save the cost of assessment ; and the result, be- 
sides being successful from the imperial point of 
view, has given great satisfaction to the agricul- 
turists. 

After this financial reform the locust and 
timber questions remained to be dealt with. The 
Cyprus locust is indigenous to the island ; and its 
presence is, without doubt, largely due to past 
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mismanagement and neglect of the soil, inasmuch 
as it is only onrocky waste ground that the female 
insect will lay her eggs. The locust-plague is 
therefore the result of inadequate cultivation of 
the soil, consequent upon a deficiency of popula- 
tion, coupled with an insufficiency of trees; 
though their increase may be largely attributed 
to the Mussulman theory of resignation, which 
would not, in former times, permit their destruc- 
tion on account of the belief that they were sent 
by the Almighty. For some years prior to 1862 
the destruction of crops from this cause was very 
large, and the plan of egg-collection was then 
tried, without success, by the Turkish govern- 
ment. This led Mr. Richard Mattei, a land-owner 
of Cyprus, to commence a series of experiments, 
which resulted in the invention of his system of 
traps and screens. Mr. Mattei had the good for- 
tune to secure the assistance of the Turkish gov- 
ernor, Said Pacha, a man of exceptional intelli- 
gence and energy; and in 1870, after long effort, 
_the locusts were by this means almost extermi- 
nated. Not wholly, however ; for in 1875 they re- 
appeared, and, another governor being in power, 
they were allowed to increase until the time of 
the British occupation. Early in 1879, measures 
were adopted by the English government, both 
by the employment of Mr. Mattei’s trap and screen 
system and by encouraging the collection of locust- 
eggs, for which they offered a considerable price. 
These measures have been completely successful, 
as the locusts that appeared last year were com- 
paratively few in number, and did no appreciable 
damage, and any future visit may be looked for- 
ward to with complacency. 

But the forests of the island also demanded 
and received the attention of the new authorities. 
The forests were placed under control, and the 
destruction of wood prohibited, moderate sup- 
plies being permitted for native wants. The in- 
discriminate pasturage of goats has been stopped, 
and a large number of trees have been planted, 
the chief species being Aleppo pine, cypress, carob, 
ailantus, oak, mimosa, eucalyptus, and Pinus 
pinea. The effect of these measures has been 
favorable ; but the restoration of the forests must 
necessarily be a work of time. 

Again, it was necessary to reform the adminis- 
tration of justice throughout the island. This 
was effected by a complete re-organization of the 
department of justice under the direction of the 
home government. The most salient features of 
the scheme were the formation of a court of ap- 
peal, composed of two qualified English judges, 
the appointment of an English judge to preside 
in every district, and the establishment of a num- 
ber of village judges to deal with petty civil 
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cases. It included also the adequate payment of 
the native judges, although their number was 
gradually reduced to a considerable extent, and 
likewise established a system of jail deliveries by 
judges on circuit, similar to that which prevails in 
England. 

The effect of these and other less important 
reforms on the commerce of the island has been 
highly beneficial. The abolition of the tithe-farm- 
ing system, and the adoption of the more gener- 
ous as well as more politic measure, whereby 
the agriculturist was permitted to deal with his 
crop as he pleased, the collection of the tax being 
delayed till a later season, when he should have 
had ample time for the conversion into money of 
the produce of his holding, had a most favor- 
able influence on the particular industries affected, 
and consequently on the trade of the island gen- 
erally. The volume of foreign trade, which in 
Turkish times was estimated at £1 10s. per head 
of the population, amounted, in 1879, to £2; in 
1880, to £2 10s.; and in 1881, to £8 per head, 
since which time steady increases have been re- 
corded. The net result of British occupation to 
Cypriot commerce may be fairly estimated by a 
comparison of the respective imports and exports 
for 1878, the last year of Ottoman rule, with those 
of 1884-85. The imports for 1878 were £177,651 ; 
for 1884-85, £804,375. The exports in 1878 were 
£157,828 ; last year they amounted to £287,521 ; 
and the figures were still higher the year before, 
especially as regards the imports. 

Mr. Hake concluded his paper with a few re- 
marks on the further improvements which he 
deems necessary for the prosperity of the island. 
Leaving out of account all minor measures, such 
as developing certain crops, he thinks there are 
three things which remain for the English to do. 
The first is to become the purchasers of the fee 
simple of the island, instead of being tenants at 
will, as they are at present; the second is to 
spend money, even to the extent of getting into 
debt, in order to plant the moutain-ranges, and 
especially the northern one that runs down the 
Mesaorian plain; and the third is (again getting 
into debt, if necessary) the establishment of a rail- 
way from Morphou to Famagusta, leaving its after- 
development to time, and to put the harbor of 
Famagusta into proper repair for mercantile use. 


JHVONS’S LETTERS AND JOURNAL. 


Mrs. JEVoNS has done well to collect these 
letters and journals of her late husband. The 
world is always interested in the personal history 


Letters and journal of W, Stanley Jevons. Ed. by his 
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of its benefactors ; and, in the case of those whose 
lives are uneventful, this can only be known from 
their own private papers and those of their friends. 
Jevons was not, indeed, a man of the highest 
genius, and his works are not likely to make an 
epoch in any department of knowledge; but they 
are fresh in thought and often original, and near- 
ly always provocative of thought in his readers. 
Moreover, he wrote a clear and easy style, which 
makes his letters interesting from a literary point 
of view. 

Most of the letters in the collection before us 
were written to his relatives and personal friends, 
though many of the later ones are addressed to 
correspondents in the learned world. The most 
interesting part of the book to us is that which 
treats of the author’s education and his early labors 
in the mental and social sciences. William Stanley 
Jevons was born in Liverpool in 1885, and met his 
death by drowning, at Bulverhythe, near Has- 
tings, in 1882; so that his life covered a period 
of not quite forty-seven years. His father was a 
merchant, but failed while Stanley was a boy, 
after which the family were in only moderate cir- 
cumstances. Stanley’s mother died while he was 
very young, and he was taught at home by a gov- 
erness until he was more than ten years old, when 
he was sent to school in Liverpool. At the age of 
fifteen he went to London to attend University 
college school, and afterwards studied at the col- 


lege itself till he reached the age of nineteen. At. 


that time he was offered the position of assayer in 
the mint at Sydney, in Australia; and, though at 
first averse to taking it, he ultimately accepted 
and retained the post for four years. The duties 
of the office seem never to have been much to his 
taste, and he had not held it long when he began 
to entertain designs and aspirations which ren- 
dered a return to England necessary. What these 
designs were he makes known in a letter to his 
sisters. He writes that in his inmost soul he has 
but ‘‘one wish, or one intention, viz., to be a pow- 
erful good in the world. To be good, to live with 
good intentions towards others, is open to all... . 
To be powerfully good, that is, to be good, not to- 
wards one, or a dozen, or a hundred, but towards 
a nation or the world, is what now absorbs me. 
But this assumes the possession of the power. .. . 
I also think, that, if in any thing I have the 
chance of acquiring the power, it is that I have 
some originality, and can strike out new things ” 
(pp. 95, 96). 

It appears, also, from another of his letters, that 
he had also chosen the field in which he was to 
work ; for he writes that he intends ‘‘ exchanging 
the physical for the moral and logical sciences, in 
which my forte will really be found to lie.” 
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With such aspirations as these, Jevons could not 
be content to remain in Australia ; and according- 
ly in 1859 he left his post at Sydney, and returned 
to England by way of Panama and the United 
States. On reaching home, he returned to study 
at University college, where he remained till he 
had taken the degree of M.A., devoting himself 
mainly to mental and social philosophy. After 
finishing his studies, he was for some time in 
doubt as to how he was to get his living, but was 
soon offered a position as tutor in Owens college, 
Manchester, which he accepted, being then twen- 
ty-eight years of age. A few years later he was 
appointed professor of philosophy and _ political 
economy in the same institution, and not long 
afterwards he married. | 

He had now attained a position which enabled 
him to carry on his chosen work, and he had al- 
ready published some essays which had given 
him a reputation as an economist and statistician. 
The most important of these was the one on the 
coal-question, in which he warned his country- 
men that their supply of coal was not inexhausti- 
ble. These essays did not at first attract the notice 
he expected, and, as he had not then attained his 
professorship, he seems to have suffered much 
from depression of spirits. Yet he did not swerve 
in the least from his chosen path; for he writes in 
his journal as follows : ‘‘ Whence is this feeling 
that even failure in a high aim is better than suc- 
cess in a lower one? It must be from a higher 
source, for all lower nature loves and worships 
success and cheerful life. Yet the highest success 
that I feel I can worship is that of adhering to 
one’s aims, and risking all” (p. 218). The next 
day after this was written, he received a letter 
from Mr. Gladstone, warmly commending his 
pamphlet on the coal-question; and from this 
time onward his reputation continued to grow. 

Of the author’s works, however, we have no 
space to speak at length. We cannot accord him 
a place among the great thinkers of the world, 
and it seems to us that he tried to be more original 
than he had the power to be, though his works are 
very suggestive. His mathematical theory of po- 
litical economy has not been accepted by any lead- 
ing thinker, and has remained thus far without 
influence en the development of the science. He 
urges that economical phenomena can be treated 
mathematically, because they can be expressed in 
terms of more and less ; but, in order to treat them 
mathematically, we must be able to say how much 
more or less, and this, in the case of human de- 
sires and efforts, is impossible. Again: Jevons 
seems to have thought, that, in his doctrine of 
‘the substitution of similars,’ he had presented an 
entirely new theory of reasoning; whereas the 
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doctrine in question is the basis of every syavems of 
logic i in existence, and necessarily so. 

Jevons was perhaps a little too apt to present 
his thoughts to the public before he had given 
them time to mature, and hence some of his theo- 
ries are crude and but half worked out. Indeed, 
he seems in some cases to have been aware of this 
himself ; for he writes to one of his correspondents 
about the ‘ Principles of science,’ in the following 
terms: ‘‘To the want of a psychological analysis 
of the basis of reasoning I plead guilty. ... No 

doubt, to a considerable extent I have avoided the 
true difficulties of the subject ; but this does not 
preclude me from attempting to remedy the defect 
at some future time, if I live long enough, and can 
feel that I see my way to a more settled state of 
opinion” (p. 822). But, unfortunately for him 
and for us, he did not live long enough to finish 
this and other tasks that he had projected ; and it 
is sad to think how much the world may have lost 
by the death, at the age of forty-six, of a man of 
such freshness of thought, and courage of opinion, 
as Jevons undoubtedly showed. 


THE RAILWAYS AND THE REPUBLIC. 


CAN competition be so arranged as'to prevent 
the more serious abuses of railroad power? Can 
it be made to apply to railroads as it does to most 
other lines of business? Fifty years’ experience 
has seemed to show that it cannot. Mr. Hudson 
believes that it can; and he makes out a case 
which will appear plausible to those who are not 
in a position to understand the practical difficul- 
ties involved in his project. 

Each year’s history shows that under our ex- 
isting system—or want of system — railroad 
managers wield an irresponsible power, dangerous 
alike to shippers and to the government. By 
arbitrary differences in charge they can ruin the 
business of individuals ; by political corruption 
they can often thwart all attempts at government 
control. The history of the Standard oil company, 
which Mr. Hudson tells extremely well, furnishes 
an instance of both these things. The railroads 
made a series of contracts with the company to 
do its business at much lower rates than they 
would give to any one else; while the railroads 
and the company together were able to set at 
nought the plainest principles of common law, to 
defy legislative investigation, and aauen at state 
authority itself. 

What is to be done under these circumstances? 
This is the question to which Mr. Hudson addresses 
himself. He does not fall into the extreme of 
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advocating state ownership. He has too strong:a 
sense of the dangers of government management 
to believe that political corruption could be 
avoided, or enlightened economy secured, by a 
measure like this. Admitting, then, that railways 
are to remain under private ownership, how are 
their abuses to be brought under control? Almost 
every writer has his own notion on the subject, 
and his own individual shade of opinion ; but we 
may group them under three main heads :—- 

1. There is one class of writers who insist that 
things are well enough as they are ; who say that 
the reduction in rates under our present system 
has been so great, and the development of the 
country so rapid, as to outweigh any incidental 
evils which may exist. They say that the most 
we can possibly think of doing is to prohibit a 
few of the worst abuses, and perhaps secure a 
very moderate amount of publicity; and that 
other things will take care of themselves. This 
is the position of writers like Stuart Patterson or 
Gerritt Lansing. 

2. Many of the more enlightened railroad men, 
like Albert Fink, G. R. Blanchard, or Charles 
Francis Adams, jun., do not deny the existence 
of most serious evils; but they attribute them to 
unrestricted competition, which favors competing 
points at the expense of local points, or places 
solvent roads at the mercy of bankrupt ones. 
They favor legalizing pools, and limiting the 
irresponsible construction of new roads, and think 
that the public interest would be best served by a 
responsible combination of railroads, with a com- 
mission to see that the interests of the shippers 
were not neglected. 

8. On the other hand, Mr. Hudson insists that 
we have, not too much competition, but too little ; 
that the abuses incident to its partial and irregu- 
lar working can be best avoided by enabling it to 
act everywhere instead of nowhere. This he 
proposes to do by allowing others besides the rail- 
way company to use the track, on payment of a 
just and reasonable toll. He argues strongly to 
prove that this plan is not merely equitable, but 
practicable, and that each of the other positions 
is wrong, both in fact and in morals. 

He has no difficulty in breaking down the 
arguments of the first group. The men who in- 
sist that railroad management is a private busi- 
ness, with which there should be no interference, 
and that all is well enough as it is, are every day 
becoming fewer. The really difficult conflict is 
against those who admit the evils, but who say 
that the remedy is to be found in well-controlled 
combination rather than uncontrolled competition. 
Mr. Hudson insists that combinations perpetrate 
outrages which individual roads could not perpe- 
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trate, and that the worst abuses of railroad wars 
have their origin in the desire to force rival roads 
to a combination. 
points we may cite the testimony of Mr. Sterne, 
— certainly no prejudiced . witness, —that the 
actual abuses have been lessened rather than in- 
creased when the trunk-line pool was in opera- 
tion. 
Europe, that only where pooling contracts were 
made permanent has it been possible to bring 
discrimination under control; so that men as 
widely distinct in their views as Gladstone and 
Bismarck have both sanctioned the system by 
their active countenance. With regard to the 
motive for railroad wars, we may show that it is 
regularly the weaker party who is the aggressor, 
rather than the stronger party. And finally, as a 
counter-argument against Mr. Hudson, it may be 
shown that his scheme has been found impracti- 
cable. It was tried and abandoned at the outset, 
as he himself admits. Every subsequent change 
in railroad administration has rendered the diffi- 
culties of its application greater instead of less. 
Both by theory and by experience, it may be shown 
that the attempt to treat the railway as a public 
highway has done some harm and no good in the 
past, and must grow even less possible with the 
increasing complication of railroad business. 


eT nner seentr nena arnt 


OPPOLZER’S TREATISE ON ORBITS. 


OPPOLZER’S treatise on the determination of the 
orbits of planets and comets is so well and ;o 
favorably known to students of astronomy, that, 
in calling attention to the French translation of 
the first volume (which will be found welcome by 
those who do not read German with ease), we 
might have confined ourselves to the briefest no- 
tice, if the translator had reproduced the German 
edition without modification. M. Pasquier has, 
however, introduced, together with several minor 
changes, the mode of counting longitude and time 
recommended by the Washington international 
meridian congress of 1884: that is, longitudes east 
from Greenwich are regarded as plus, and west as 
minus ; and the astronomical day is made to begin 
with mean midnight. This innovation is in accord 
with the ideas of Dr. Oppolzer, who is known as 
one of the strongest and most distinguished of the 
advocates of the new plan. M. Pasquier says that 
the change has been made in response, also, to the 
wishes of the majority of astronomers and of gov- 
ernments. It is difficult to see upon what ground 
such a conclusion is drawn in regard to the wishes 
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of astronomers ; the opinions published during the 
past year are far from indicating a majority in 
favor of the change; and diplomatic action, even 
if ratified by the countries represented, can scarce- 
ly be expected to influence astronomers in such an 
important matter. The course adopted by M. Pas- 
quier we are inclined to regard as somewhat pre- 
mature, and it may interfere with the general 
acceptance and usefulness of the translation as a 
text-book ; but he has taken care to indicate in 
his preface the corrections which must be made 
in the text and tables, if one prefers to reckon the 
astronomical day from mean noon (the present 
custom) instead of using universal time. To quote 
a recent comment, ‘‘a glance at these corrections 
will show astronomers some of the troubles that 
are in store for them, should they make the 
change which the Washington conference has 
recommended.” 

The typography of the volume is good (we are 
always sorry, though, to meet with the flat-topped 
figure three (3), an abomination when it is found 
on divided circles and micrometer heads, and 
scarcely more legible in print), and especial pains 
have been taken to insure accuracy in the tables 
and formulae. The tables, we are told, were 
revised three times while the work was going 
through the press. 


THE fourth volume of the ‘Publications of the 
Washburn observatory,’ which we have just re- 
ceived, seems to bring to a close the work under- 
taken at Madison by Professor Holden. The 
greater part of the volume is taken up with the 
work of the Repsold meridian circle for 1884 and 


' 1885, —the observation of the 303 stars which are 


to serve as reference-points for the southern zones 
of the Astronomische gesellschaft. A casual glance 
shows a satisfactory performance of the instru- 
ment ; but we regret with Professor Holden, that, 
under the circumstances, it has been possible to 
give merely the ‘‘ results of observation, instead of 
accompanying them with the thorough discussion 
they seem to deserve.” We note particularly the 
creditable part taken in both observations and _re- 
ductions by Miss Alice Lamb, who appears in the 
personnel as one of the ‘assistant astronomers.’ A. 
valuable piece of astronomical bibliography will 
be found in the seven pages devoted toa reference- 
list of the original sources from which errata have 
been taken in systematically correcting the star- 
catalogues contained in the observatory library. 
Some thirty pages are occupied with the results of 
meteorological observations; and a brief discussion 
is given of a longitude campaign undertaken, in 
co-operation with a government surveying party, 
to determine the western boundary of Dakota. 
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new expedition to, 566; ruminants of 
the Copper-River region, 57. 

Albatross, 99, 800, 325, 418, 485, 586. 

aloutlan Islands, winter climate of the, 
40. 

Allan, W., on the Pope campaign, 431. 

ALLEN, H. Muscles of the hind-limb of 
Ch-iromeles torquatus, 506. 

ALLEN, H.T. Ruminants of the Copper- 
River region, Alaska, 57. 

ALLEN, J. A. The present wholesale de- 
struction of bird-life in the United 
States, 191. 

ALLEN, J. M. Thefestoon cloud, 144. 

sas ai legibility of letters of the, zi. 
128. 


gi ees in, 569; visible summits 

or, 

Altai Mountains, a trip to the, map, 18. 

Amazon, Uape Indians of the, 301. 

Amblystoma and Gordius, 550. 

American academy of arts and sciences, 
503; association for the advancement 
of science, 324, 546; climatological as- 
sociation, 453; economic association, 
209, 2138; engineers’ meeting, 92; fishery 
interests, 113; historical association, 
429; journal of archeology, 71; mu- 
seum of natural history to be free 
to public on Sundays, 484; ornitholo- 
gists’ union committee on bird-pro- 
tection, 205; public health association, 
824; society for preventicn of bird-de- 
struction, 185; for psychical research, 
89, 128, 145. 

Amherst students, eyesight of, 414. 

Amphibia, 395, 462. 

Roane and reptiles, catalogue of, 


Anachronisms of pictures, 264, 307. 

Anatomical museums, needs and short- 
comings of, 339; preparations at Wash- 
ington, 163. 

Anatomists, a task for, 428. 

Anatomy, recent text-books on methods 
in microscopic, 64, 100; and compar- 


re anatomy, distinction between, 
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Andree’s Allgemeiner handatlas, 505. 

Animal and plant habits, 100; industry, 
bureau of, 456; kingdom, distribution 
of colurs in the, 557. 

Animals, origin of fat in, 444. 

Annisquam, Seaside laboratory at, 368; 
summer school at, 236. 

Anrep on ptomaines, 411. 

Anthropological and biological societies, 
course of lectures under the auspices 
of, 326. 

Antilegomena, facsimile of the, 153. 

Antiquities, the trade in spurious Mexi- 
ean, tll. 170. 

Aplodontia, new species of, 219. 

Appalachian mountain club, 236; map 
of the White Mountains, 546. 

Apparitions and haunted houses, 341. 

Appleton’s Annual cyclopaedia, astron- 
omy in, 5384. 

Appointments, scientific, 185. 

Appropriations recommended for the 
scientific bureaus, 568. 

erable inscription, ancient, in the Saha- 
ra, 161. 

Archeology, American journal of, 71; 
Roman, 492. 

Archives slaves de biologie, 212. 

Arctic exploration, did Dr. Haves reach 
Cape Lieber in his, of 1861? 165. 

Argentine Republic, trade-route between 
Bolivia and the, 299. 

ArmsBy, H. P. Imitation butter, 471. 

Armstrong, William, donation from, to 
scientific relief fund. 1389. 

Army and navy, a scientific corps for 
the, 142 

eae penetrating-power of, 328, 528, 
550. 


Arsenic in wall-paper, 3871, 392. 

Artesian wells, 264. 

Ashburner, C, A , on geology and mining 
of petroleum and natural gas, 163. 

Asia, ethnographic map of, 368; expedi- 
tion into central, 547; railway to cen- 
tral, 277; trip of a naturalist to cen- 
tral, 479. 

Assyrian journal, new, 351. 

Asteroid, discovery of a new, 435. 

Asteroids, three new, 326. 

Astronomical activity, 568; notes, 49, 73, 
161, 368, 567; work for amateurs, man- 
ual of, 263. 

Astronomy in Appleton’s Annual cyclo- 
paedia, 584; popular, 365, 392, 484. 

Atlantic, deep-sea explorations in the, 
570; pilot chart for April, 325; wreck 
floating in the, 50. 

Atlas, Berghaus’s, 436. 

Atlases, two historical, 51. 


Atmospheres, equatorial currents in star 


and planetary, 13. 

Aubry, return of, to Paris, 49. 

Auchincloss on valve-gearing of steam- 
engines, 304. 

Audubon society, organization of Smith 
college branch of, 436. 

Aurora borealis, 139. 

Australia, production of gold in, 547. 

Ayers, Howard, appointment of, as in- 
structor in zoélogy at Harvard, 569. 


BaBBITT, Franc E. Some Ojibwa and 
Dakota practices, 526. 

Bacon, Lord. science and, 143. 

Bacteria and disease, 422; in break-bone 
fever, 1389. 


Bacteriological studies, 186. 

Bacteriology, literature of, 414. 

Bahama Islands, collections in, by the 
Albatross, 536. 

Baird, S. F., award of gold medal to, 547. 

Baku, oil-wells of, 149 

Bald-headed men in America, 110. 

BALL, R. 8S. Popular astronomy, 484. 

ert Story of the heavens, reviewed, 

Baltimore tax commission, report of 
the, 45. 

Bancroft’s History of Alaska, 308; re- 
viewed, 292. , 

Barlow’s New theories of matter and 
force, reviewed, 294. 

Barometer exposure, 484, 550, 571, 572. 

Barometric pressure, areas of high, 
over Europe and Asia, 369. 

BartLeTT, E. J. Death-rates among 
college graduates, 124. 

BARTLETT, J. R. Deep-sea soundings in 
the Atlantic, ill. 387; in the South 
Pacific, zl. 252. 

Batrachians, habits of, 220; and reptiles 
of North America, 327. 

Bats embedded in coal, 406. 

Battery, new form of, 53. . 

Baur, G. Habits of batrachians, 220. 

pee death of physician of king of, 
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Bayonets, worthless. 93. 

Beddoe’s Races of Britain, reviewed, 84. 

Bee-hives and bee- habits, 127. 

Bell, A. G., on ancestry of the deaf, 385; 
on deaf-mutes in the United States, 

Bell’s Climatology. reviewed, 316. - 

Benepict, J. E. Surface-collecting on 
the Albatross, 300. 

Bernard, C., unveiling of statue of, 213. 

Bert, P., departure of, for Tonquin, 212. 

Bessels, Dr. E., burning of library of, 7. 

Bibliography of Indian languages, 358, 

Bilhoola, language of the, in British 
Columbia, 218. 

Bimetallism, 534. 

Biology, losses to English, during 1885, 31. 

Bird-destruction, American society for 
prevention of, 185. 

Bird-laws, 202. . 

Bird-life, destruction of, in the vicinity of 
New York, 197; wholesale destruction 
of, in the United States, 191. 

Bird-migration, 162; premiums for pa- 
pers on. 414. 

Bird-protection, American  ornitholo- 
gists’ union committee on, 205; in Eng- 
land, 162. 

Birds, an appeal to the women of the 
country in behalf of, 204; and insects, 
relation of, 111; code and check-list of . 
North American, 874; cross-fertiliza- 
tion of plants by, zll. 441; destruction 
of, 191, 196, 197, 199, 201, 202, 204, 205, 
241; for fashion’s sake, 111; for milli- 
nery purposes, 196; the eggs of, for 
aor 199; relation of, to agriculture, 

Birmingham, exhibition of local manu- 
factures at, 138. 

Bishop’s ring during solar eclipses, 289. 

Blak Sea, proposed trade outlet on the, 


Blind, sense of touch, and the teaching 
of the, 271. 

Blindness in Russia, 291. 

aoe W.G. The moon’s atmosphere, 


582 


Bloch, A., on Gambetta’s brain, 348. 

Blondes and brunettes in Germany, 129. 

Blood, new method to prevent coagula- 
tion of, 283. 

Blue Hill meteorological observatory, 
observations made at, 306. 

Boas, F. The language of the Bilhoola 
in British Columbia, 218. 

Boeddicker, Dr., observations of, 73. 

Bolivia, trade-route between, and the 
Argentine Republic, 299. 

Bolton’s Preservation of timber, re- 
viewed, 176. 

Bones, deformities of, among the ancient 
Peruvians, 150. 

Book-making, thoughtless, 362. 

Book-manufactory in ancient Rome, 467. 

Books, number of, published in the 
United States, 186; scientific, 305, 505; 
cost of, 101. 

Bordeaux, Philomathical society of, 416. 

Borneo, condition of, 96. 

Boroughs, Pennsylvania, 455. 

Boston, female medical students in, 456. 

Botanic garden, Montreal, 350. 

Botanical gazette for January, 100 ; in- 
struction in this country, 251. 

Botany, Coulter’s Rocky Mountain, 74; 
course of lessons in, 370. 

Bottle found near Colon, 325; picked up 
on Palmyra Island, 457. 

Bouchard, C., on the toxicity of urine, 
410, 547. 

Bovureusz, C.O. On a geodetic survey 
of the United States, 460. 

Bowers, S. Relics from an Indian 
grave, ill. 34, 

Bradshaw, Henry, death of, 284. 

Brain, localization of functions in the, 
112; of Gambetta, 348. 

Brazil, geological survey in, 523; mouse- 
plague of, 126. 

Bressa prize, 525. 

Britain, races of, 84; weather in, 545. 

British association, 478; museum, ethno- 
logical collections of, 486; people, oc- 
cupations of the, 552. 

British India, statistics concerning, 457, 

Brooklyn, typhoid in, 45. 

Brooks, H. Topographical models or 
relief-maps, 418. 

Brown, A., on the early history of Vir- 
ginia, 430. 

Browne’s Water-meters, reviewed, 176. 

Bruen, E. F., on the southern Adiron- 
dacks, 454. 

Buffaloes, company to breed, 559; search 
for, 549. 

Buffalo-hunt, a final, 520. 

Bugs. check-list of North American, 238. 

Building-stone, decay of, 93. 

Bullard, W. N., on tea-poisoning, 349. 

Bureau of animal industry, 456; of pub- 
lic works, engineers’ recommendation 
of a civil, 1. 

Bureaus of government, appropriations 
recommended for the scientific, 568; 
consolidation of, 100, 238; joint com- 
mittee of congress on, 7. 

Burial-casket, metallic, 186. 

Burial-place, an ancient, near Paris, 74. 

Buried workmen, valuable method of 
seeking for, 410. 

Burmah, present and future, 62. 

Burmese, metal-work of, 333. 

a ee A.W. The destruction of birds, 
241, 

Buruter, N. M. Educational tendencies 
in Japan and in America, 287; settle- 
ment of labor differences, 339; the col- 
lapse of the theosophists, 81; the com- 
petition of convict labor, 68, 117, 1438, 
220; the convict-labor problem, 28. 

Butter, imitation, 471; substitutes, re- 
port on, at Berlin, 537; test for purity 
of, 524 

Butterfly larva, a carnivorous, 394. 


C.,H. An old-time salt-storm, 440. 
C., V. Vienna letter, 282. 

Cabot, John, landfall of, 430. 
Caldwell, W. H., on marsupials, 546. 


ane Eng., engineering tripos at, 
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Canada, tidal observations in, 1. 

Canal, a proposed, between the Sea of 
Azov and the Caspian Sea, 2387; be- 
tween the White and Baltic seas, 457. 

CarMAN, E.S. The claimed wheat and 
rye hybrid, 190. 

Carnegie’s Triumphant democracy, 350. 

Carnelley’s Melting and boiling point 
tables, 326, 549. 

Cartwright lectures on physiology, 320. 

Catalogue of amphibians and reptiles, 
140; prepared by Professor Douglas, 6. 

Catalogues, great cost of library, 156. 

Cazin’s Phenomena and laws of heat, 
reviewed, 176. ° 

Cell-nucleus, amoeboid movement of 
the, 35. 

Census, German quinquennial, 176, 415; 
of the Great Lake fisheries, 163. 

Central America, voleanic eruption in, 


Centurus, 536. 

Cerebral excitability after death, 16. 

Chalk, formation of structureless, by 
seaweeds, 575. 

Challenger reporton the Lamellibran- 
chiata, reviewed, 250; volumes, 390. 
Cha ahonai M., on public documents, 

Chamberlin on artesian wells, 264. 

CHANNING, E. A new route to south- 
western China, map, 187. 

Channing, E., on the social condition of 
New England, 430. 

Charities and correction, international 
record of, 306 

Cheiromeles torquatus, 506, 

Chemical tables, 176. 

Chemicals and fish, 458. 

Chemistry, inorganic, 261; introduction 
to study of, 468; of cookery, 66; study 
of, 468; summer course in, at Harvard, 
2838; thermal, 314. 

Cherry tortrix, 58. 

Chesapeake zoSlogical laboratory, 456. 

Chevreul, old age of, 213. 

Chierici, Father Gaetano, death of, 123. 

Children, characters of, as evidenced by 
their powers of observation, 288; hap- 
piness of, 449. 

Chimbo, earthquake in, 117. 

China, a new route to south-western, 
map, 137. 

Chinook winds, 33, ill. 55, 242. 

Cholera, 303; in Europe, 435; in Spain, 68, 
230; mortality in Europe during 1885, 
62 


Church’s Statics and dynamics, re- 
viewed, 316. 

Cinchona-trees, 371. 

Cincinnati weather journal, 306; zodlogi- 
‘eal garden, financial difficulty of the, 


90. 

Clark, Alvan, an honor to, 350; sixtieth 
anniversary of the wedding of, 303. 

ere and Sadler’s Star-guide, reviewed, 
470. 

Clarke, E. C., on cement tests, 93. 

CLARKE, J. F. The moon’s atmosphere, 
31, 124. 

Ciayton, H. H. Barometer exposure, 
484, 572; the festoon cloud, 100; ther- 
mometer exposure and the contour of 
the earth’s surface, 439. 

Cliff-picture in Colorado, 7il. 80, 141. 

Climate and cosmology, 491; Montana, 
167; of New Jersey shore, 50; strange 
theory of our, 515. 

ne eTOey congress for discussing, 


Cloud, the festoon, 57, 100, 144. 

Clouds of a tornado, festoon, 124. 

Coal, statistics concerning, 349, 435. 

Coal-consumption, 458 

Coai-mine explosions, 389. 

Coal-mines, explosions in, 846; Japanese, 
349; qoeeue of preventing explosions 
in, 29. 

Cobra, venom of the Indian, 88. 

Cockroach, 369, 386. 
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— Su CreRS in hatching the eggs of the, 

ill, 26. 

Cod-hatching at Wood’s Holl, 99. 

Cold wave, the recent, ill. 70; weather 
at the south, 90; in England, 323. 

Coldest place on earth, 457. 

Collections of naturalists, 413. 

College, science vs. the classics as a 
requisite for admission to, 383. 

Colleges, religion in, 133. 

Colonies, European, and their trade, 275; 
of England, 475. 

Color, association of sound and, 146, 

Color-blindness among employees of 
French railroads, 548. 

Colorado, cliff-picture in, ill. 80, 141; 
new system of irrigation in, 307. 

Colors in the animal kingdom, distribu- 
tion of, 557, 572. 

Color-sense of the Fijians, 72. 

Columbus, 429; precursors of, 234. 

Comet, a new, discovered by W. R. 
Brooks, 6, 481; Barnard, 161; Biela, 
ae Brooks, 49; c. 1886, spectrum of, 

Comets, two, 368; two bright, 207; two 
disappointing, 498. 

Commission on government surveys, 
427; on the scientific bureaus, work of 
the government, 318; report, the sci- 
entific, 516. 

Compayré’s History of pedagogy, re- 
viewed, 469. 

Composite portraits of American In- 
dians, tll. 408. 

Comstock, J. H. A convenient way of 
indicating localities upon labels, 352. 

Connecticut, shell-fish in, 59. 

Construction, materials of, 95. 

Consumption, a plea for the investiga- 
tion of the possible cause of, 302; cau- 
sation of pulmonary, 86. 

Contagious diseases, method of pro- 
ducing immunity from, 2388. 

Contract, freedom of, 221, 225. 

Contracts, regulation of, 221. 

Contributors to Science, 140. 

Convict labor, competition of, 68, 117, 
143, 168, 220; problem, the, 28. 

Cook, A. J. Bee-hives and bee-habits, 
127; nectar-secreting plant-lice, 102; 
the cherry tortrix, 58. 

Cooking and dieting, 66. 

Coolidge, T. J., jun., on municipal gov- 
ernment in Massachusetts, 430. 

Cooling of bodies, nocturnal, 329. 

Cope, E. D., on the phylogeny of the 
Parente and placental mammalia, 


Copper, effects of, on dogs and rabbits, 


Copyright, extension of, 1384; interna- 
tional, 52, 111, 185, 140, 219, 327, 

Cornell, appropriation for experiment- 
station at, 117; as a university, 339; 
experiment-station, third report of, 
reviewed, 205; recent changes in, 4; 
remarkable growth of, 251; Sage pro- 
fessorship of ethics and philosophy at, 
74; science at, 352, 391, 416; summer 
course in entomology at, 415. 

Corpus callosum, 549. 

Corydalus cornutus, 525. 

Cosmogony, 305. 

Cosmos club of Washington, 168; new 
house for the, 112 

Cotterill’s Suggested reforms in public 
schools, reviewed, 44. 

Covss, E. Is the dodo an extinct bird? 
ie ; the collapse of the theosophists, 


Coulter’s Rocky Mountain botany, 74. 
Country banker, 425. 
Cox, C. F. Oil on troubled waters, 77, 


Ol. 

Crater Lake, Oregon, a proposed na- 
tional reservation, 179. 

CRAWFORD, H. D. A swindler abroad 
again, 286. 

Cremation considered by the trustees of 
moyee Auburn cemetery, 91; progress 
of, 46. 
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_ Oriminals, journal devoted to the scien- 
tific study of, 46. 

Croll’s Climate and cosmology, re- 
viewed, 491. 

Crookshank, E. M., on the cultivation of 
bacteria, 348. 


Cross-fertilization of plants by birds, - 


ill. 441, 

Crozirr, A. A. Evidences of glacial 
aeuon on the shores of Lake Superior, 
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Crusoe island, 415. 

Cullum, G. W., on the attack on Wash- 
ington in 1814, 430. 

CUNNINGHAM, K. M. New find of fossil 
diatoms, 35. 

Currents of the North Sea, 22. 

ae R. G., on Rocky Mountain fever, 
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Cyprus under British rule, 576. 


D. Total- a euinence teaching in the 
schools, 1 
ee co M. Polaol rings, 418; phylloxera, 
D., W. M. Bishop’s ring during solar 
eclipses, 239; date of vintage, dll. 60; 
the recent cold wave, ill. 70; winter on 
Mount Washington, 40. 
Dakota practices, some Ojibwa and, 526. 
Dau, W. H. Distribution of colors in 
the animal kingdom, 572; Schwatka’s 
Along Alaska’s great river, 308. 
Dall, W. H., on invertebrates, 351. 
Dall’s What we really know about 
Shakspeare, 66 
Dana, C. L. The nature of so-called 
double consciousness and triple con- 
sciousness, 311. 
Dana on nervous diseases, 455. 
Dance of Moquis, 349. 
Danish island, a mythical, 96. 
Danube, a study of the, 96. 
Darton, N. H. The Taconic contro- 
versy in a nutshell, i 
Darwin, C., biography of, 284. 
Davenport ‘tablets, the, 10, 119, 189, zi. 
437 
Davidson, Dr. Thomas, memorial to, 323. 
Davis, W. M. A recent ice-storm, 190; 
a thunder-squall in New England, él. 
436; Chinook winds, zll. 55: climate and 
cosmology, 491; currents of the North 
Sea, 22; sea-level and ocean-currents, 
146; the festoon cloud, 57. 
Dawson, G. M. Chinook winds, 33; 
names of the Canadian Rocky Moun- 
. tain peaks, 351. 
Deaf-mutes in the United States, 214. 
Deaf-mutism, congenital, 14. 
Death-rate and sanitation in Russia, 314, 
Death-rates among college graduates, 
124; in Alabama, 140. 
Deaths of English scientific men, 282, 
Decapods, 338. 
Deer, hunting of, in New York, 213. 
Deformities of bones among the ancient 
Peruvians, 130. 
DeLanoye’s Rameses the Great, re- 
viewed, 176. 
Dendroeca Kirtlandi, 536. 
Dentistry, encyclopaedia of, 351. 
Destruction of birds, 111, 191, 196, 197, 
199, 201, 202, 204, 205, 241; of eges of 
birds for food, 199, 
Dewalque, G.. library of, 525. 
Dewey, J. Inventory "of philosophy 
taught in American colleges, 353. 
Dialects, some local, 72. 
Diamonds, value of, in South Africa, 348. 
Diathermancy of ebonite, 386, 462. 
Diatoms, new find of fossil, 35. 
Dictionary, a new English, 557; of defi- 
nitions and technical terms, 22. 
pine on the health-resorts of Mexico, 


Diet for the sick, 66. 

Digestion in the ‘human stomach, obser- 
vations upon, 290. 

Diphtheria, new method of treatment 
of, 492. 

Disease, bacteria and, 422. 


Diseases, cardiac, 454; ner vous, 455; of 
the fore-brain, 359: of the vine, 569. 
econ by heat, 165; of cattle-cars, 
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Dobson, W.4L., on Tasmania, 523. 

Dodo, is the, an extinct bird? 145, 168, 
190, 242, 264. 

Dogs, decrease of mad, in Prussia, 412, 

Douglas, Professor, catalogue prepared 
by, 6. 

Doyusz, K. Oil on troubled waters, 77. 

i a J. W., biographical notice of, 
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Drugs, action of, at a distance, 522. 

DuBois-Reymond, history of natural 
science by, 284. 

pun W.A., on a local weather bureau, 

DutrcHer, W. Destruction of bird-life 
in the vicinity of New York, 197 

Durton, C. E. Crater Lake, Oregon, a 
proposed national reservation, 179. 

Duval, M., appointment of, to professor- 
ship of histology, 212. 

Dwarfs, giants and, 82. 


E., O. St. Petersburg letter, 161, 261. 

Ear, sensitiveness of, 570.: 

Ear thquake at New Orleans, 237; in 
Chimbo, 117; observations, 301; record 
for 1884, 116, 

Earthquakes, 348, 570; 
New Hampshire, 559. 

Ebonite, diathermancy of, 386, 462. 

Eclipse, solar, 161; of August, 1886, 385, 

Economic discussion, aspects of, 538, 
572; factor, the state as an, 485, 490. 

Economics, ethies and, 529. 

Economist, a daring, 446. 

Economists, new schoo! of, 361. 

Economy, household, 154. 

EpMANDS, J A monument to de 
Saussure, 119. 

Education act of 1869, 138; association of 
Boston, woman 8 236, 368, 370; at Ox- 
ford, medical, 322; geographical, 155; 
in Holland, primary, 457; in Saxony, 
industrial, 485; in Texas, industrial, 
449 ; movement in St. Petersburg for 
female medical, 162; physical labora- 
tory in modern, BTS: primary, 449; 
state, 414. 

Educational books and reports, 153; 
fund, 370; system, some shortcomings 
of the present, 188; tendencies in Ja- 
pan and in America, 287. 

Edwards, Thomas, death of, 458. 

Egleston. T., on the decay ‘of building- 
stone, 93. 

Egyptian exploration, 263. 

Eight-hour day, 59. 

Electrical communication between ves- 
sels at sea, 52; conditions of the 
human body, 390; current, 235; exhi- 
bition at St. Petersburg, 117; furnace, 
Cowles, 369; installation, 2385, 545; 
light, Franklin institute experiment 
on, 116; in England, the slow adoption 
of, 53; lighting, 351; domestic, 323; in 
England, 348; motors for street-rail- 
ways, 116; railways, 318. 

Electricity employed in physiological 
investigation, 390. 

Exuiort, H. W. Bancroft’s History of 
Alaska, 308. 

ry G. E., on reconstruction of history, 
31 

Elmira, reformatory at, 207. 

Exy, R. T. Ethics and economics, 529. 

Encyclopaedia Britannica, 304; the ar- 
ticle ‘ Psychology ’ in, B14, 

Endowment of research, national, 284, 
307, 374. 

Engineering, study of, at University of 
London, 235; tripos at Cambridge, 
Eng., 282. 

Engineers’ club, Philadelphia, 370; con- 
vention at Cleveland, 1. 

England, colonies of, 45 ; electric light- 
ing in, 348; low temperatures in, 281. 
English biology, losses to, during 1885, 

31; dictionary, a new, 557; fishery 


in Japan, 287; in 
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board, proposed, 344, 481; public 
schools, science in, 31; scientific men, 
deaths of, 282; society for psychical 
research, attack on the theosophical 
report of, 156; sparrow, 14, 35, 80. 

Ensilage commissioners, report of, 545; 
congress in New York, 99. 

Entomology, summer course in, at Cor- 
nell, 415. 

Ephemerides for amateur astronomers, 
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Epidemics in Paris during 1884, 521. 

Epilepsy, 533. 

Equality in ability of the young of the 
human species, 36, 80. 

Equatorial cur rents in star and plane- 
tary atmospheres, 138. 

Equus fauna, 386; geologic age of, 369. 

Errata, 484. 

Eruption of Mount Etna, 237. 

Eskimo building-snow, ill. 54, 372, 396; 
East Greenland, 172. 

Ethics and economies, 29; and philoso- 
phy, Sage professorship of, at Cornell 
university, 74. 

Ethnological collections of British mu- 
seum, 436. 

Euphr ates valley, 470. 

European colonies and their trade, 275. 

Evolution and the faith, 483; of lan- 
guage, 555; of the horses, some points 
in the, ill. 13. 

Exhibition, colonial and Indian, at 
London, 478; for small industries, 569; 
international maritime, 434; of appli- 
ances for geographical education, 53. 

Expedition to Alaska, new, 566 

Exploration, Egyptian, 263. 

Explorations in Greenland, hy drograph- 
ic, 409; in the Atlantic, dleep- sea, 570. 

Explosions in coal-mines, 346, 389; means 
of preventing, 29. 

Explosive, new, 371. 

Exposition in Washington, proposed 
permanent, 186; international horti- 
cultural, 186. 

Extraordinary structure, a most, 572. 

Eyes, diseased, 514. 

Eyesight of Amherst students, 414. 


Faith, evolution and the, 483. 

Famine, fish and, in India, 125. 

FARNSWORTH, P. J. Equality in ability 

- of the young of the human species, 80. 

Fat in animals, origin of, 444. 

Fayre, H. Is the ocean surface de- 
pressed ? 421, 

FERREL, W. Note on the nocturnal cool- 
ing of bodies, 829; sea-level and ocean- 
currents, 75, 187; the temperature of 
the moon, 32, 122, 

FIELD, ©. "Settlement of labor differ- 
ences, 372; the silver problem, 286. 

Fire, a well-banked, 304. 

Fish and famine in India, 125; commis- 
sion, English, 323; destruction of, by 
the cold weather in Florida, 139; in 
Connecticut, shell, 59; poisonous, 411. 

Fish-cultural station at Gloucester, 
Mass., 182. 

Fisher’s Outlines of Universal history, 
reviewed, 246. 

Fisheries board of Great Britain, pro- 
posed, 344, 431; French sea, 457; injury 
to, by sewage, 458; Massachusetts i in- 
land, 89; interests, American, 113; 
English, ‘49 9; of Newfoundland, seal, 


Fishes, naturalization of, in Tasmanian 
waters, 44; significance of the term, 
295. 

FietcHer, Alice C. Composite portraits 
of American Indians, zé/. 408. 

Flint, Austin, death of, 263. 

Flooding the Sahara, maps, 542. 

Flood Rock explosion, General Abbott’s 
report on the, 25. 

Florida, cold weather in, 415; destruction 
of fish by, 139. 

Flowers, fruits, and leaves, 549. 

Food-accessories: their influence on di- 
gestion, 312. 
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Food-consumption, 342, 

Food-materials, 154. 

Football, game of, 90. 

Forp, W. A. Tadpoles in winter, 146. 

Fore-brain, diseases of the, 359. 

Forest preserves near Boston, 236. 

Forest-culture, difficulties of, in the 
British empire, 559; in southern Kan- 
sas, 304. 

Forum, the, 213. 

Fossils, catalogue of British, 390. 

France, new geological map of, 74. 

Franklin institute experiment on electric 
light, 116 

FRAZER, P. International geological 
congress at Berlin, 141. 

Fredericq on the study of history on the 
continent of Europe, 177. 

French academy, appointment of secre- 
tary of, 370; prizes of, 50; pompous 
prolixity of the, 418; sea-fisheries, 457. 

Fresenius, chemical laboratory of, at 
Wiesbaden, 370. 

Friction, journal, 93. 

erie common mouse the enemy of, 

49. 

Froude’s Oceana, reviewed, 292. 

Furrrss, KE. A. Underground rivers, 329. 

Fund, donation from Sir William Arm- 
strong to scientific relief, 189; educa- 
tional, 370. 

Fungoid disease, new, 348. 

Fungus, peculiar, 348. 


G., A. Names of the Canadian Rocky 
Mountain peaks, 380; pompous prolix- 
ity of the French, 418. 

bare a The anachronisms of pictures, 


GaGcE, S. H. Tadpoles in winter, 146. 

GaGE, S. H. and S. P. Amoeboid move- 
ment of the cell-nucleus, 35; combined 
aerial and aquatic respiration, 394; 
pharyngeal respiratory movements of 
adult amphibia under water, 395. 

Gambetta, brain of, 348. 

re S. Amblystoma and Gordius, 
vo, 

Gas, heating-power of, 467; petroleum 
and natural, 168; as found in Ohio. 
map, 560; wells of Pennsylvania, oil 
and, 251. 

Gas-lamp, new, 282. 

Gass, J. The Davenport tablets, 7iJ. 438. 

Gautier, A., on ptomaines and leuco- 
maines, 411. 

Gems, remarkable, iil. 399. 

Wage survey of the United States, 

Geographical education, exhibition of 
appliances for, 53; notes, 48, 72, 96, 
160, 238, 301, 367, 408: report on, 155; re- 
search, statistics in regard to, 164; 
society of Marseilles, death of founder 
of, 416; royal, 481, 519. 

Geography, how to teach, 551; devices 
for teaching historical, 525. 

Geography-teaching in Germany, 209. 

Geological and natural history survey 
of Canada, 459; class of Philadelphia 
academy of sciences, excursion of, 568; 
railway guide, 164; report on Marion 
county, Ky.. 80; survey in Brazil, 523. 

Geology of African lakes, 416; of Arabia 
and Palestine, 535. 

Geometry, study of, 15. 

Geothlypis, 536. 

Gerhard’s Guide to sanitary house-in- 
spection, 351. 

German emigrants, 548; universities, 110. 

Germany. blondes and brunettes i in, 129; 
geography-teaching in, 209. 

Gheel colony of lunatics, 410, 

Giants and dwarfs, 82. 

GILBERT, G. K. An open letter, 166; ba- 
rometer exposure, 571. 

Gebers G. K., on the Equus fauna, 369, 


Gilbert’s Topographic features of Lake 
shores, 263 


Glacial action on the shores of Lake 


Superior, evidences of, 145. 


Glaciers in Alps, 569; 
States, 264. 

Glass as a sheathing for ships, 7. 

Gold, production of, in Australia, 547. 

voces Gate, temperature of water of, 

Goldscheider, A., on the nerves, 459. 

Bocene G. L., lessons in botany by, 
oO. 

GoopRicH. J. K. Demand for good 
maps, 79. 

Gordius, Amblystoma and, 550. 

GorkE, J. W. Correction of thermome- 
ters for pressure, 144, 190, 

Government aid to the Marine biological 
association, 58; scientific bureaus, dif- 
ficulties of commission on, 185 ;° sur- 
veys, 3863, 427, 

Grafting of solanaceous plants, 187. 

oy Asa, sketch of career and work of, 


of the United 


Great Lakes, rise and fall of waters of, 
317; white-fish for the, 325. 

Grecian canal, 214, 

Greeks, singular custom among the, 237, 

Greely, Lieutenant, 485; provision for, 
on retired list, 547. 

Greely’s Three years of arctic service, 
reviewed, ill. 182. 

GRxEEN, C. C. Tadpoles in winter, 168. 

Greenland, expedition to, 3885; hydro- 
graphic explorations in, 409. 

Griscom’s Farmer’s view of a protective 
tariff, reviewed, 176. 

Guatemala, 550, 

Gudden, Dr., death of, 588. 

Guiana, investigations of Dr. Ten Kate 
in, 288. 

Gulf Stream, 237, 

Guyot, Arnold, biographical sketch of, 
369, 385. 


He A H. The destruction of birds, 241. 
x. G. A national university, 12. 

H.. 4 W. Primitive marriage, 147; the 
races of Britain, 84. 

Haager society for the defence of the 
Christian religion, prize of, 404. 

Habits, animal] and plant, 100. 

Hapusey, A. T. How far have modern 
improveinents in production and trans- 
portation changed the principle that 
men should be left free to make their 
own bargains? 221. 

Hadley’s Railroad transportation, re- 
viewed, 258. 

Hake, G. G., on the condition of Cyprus 
ce its occupation by the British, 

qv. 

Hauge, H. Race and language, 399, 

Haut, A. Reports of the National 
academy of sciences, 286; science and 
Lord Bacon, 143; world time, 373. 

Hail, J., on two plates of stratigraphical 
sections of the ‘laconic ranges, 393. 

Hauit, W. H. <A waste of public money, 


Ham’s Manual training, reviewed, 492. 

Hamlin, C. E., death of, 74. 

Hampshire county, Mass. a 
brood in, 118. 

Handley’s First lessons in philosophy, 
reviewed, 5. 

Handwriting of hypnotized persons, 302. 

Harrison, F., on the spelling of foreign 
names, 406. 

Hart, A. B., on graphic methods of il- 
lustrating history, 430. 

Hartmann’s Philosophical questions, re- 
viewed, 426. 

Harvard, anniversary of, 503; moral 
and religious instruction at, 427; ob- 
servatory, generous gift to, 503; sum- 
mer course in chemistry at, 283. 

Hauer, F. v., annals of Vienna natural 
history museum, edited by, 304. 

Haunted houses, apparitions and, 341. 

Pace E. A swindler abroad again, 
308. 

Haynes, H. W. Death of Father Gae- 
tano Chierici, 128. 

Health, drainage for, 316; Illinois state 


tornado 
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board of, 449; improvement in Eng- 
land, public, 272; of New York during 
April, 72. 493; during February, ill. 
258; during March, ill. 368; during 
May, ill. 564; sewerage and, 335. 

Health-resorts of Mexico, 454. 

Heat and cold, different physiological 
senses for, 151. 

Heating-power of gas, 467. 

Hebrew university, founding of a, im 
New York City, 2 

Heer memorial, 284; monument, 263. 

Height, ratio of increase of, to increase 
of bulk in the child, 150. 

Hemiptera, 369. 

Herons Diet for the sick, reviewed, 


Henry, W. W., on religious liberty in 
Virginia, 430. 

Herrick, C. L. Certain homologous 
muscles, 396. 

Hibbert lectures for 1886, 436. 

Hicks, J. D. English sparrows, 36. 

Higgins, H. H., testimonial to, 370. 

HiILtGaRD, EK. W. Absorption of mereu- 
rial vapor by soils, 462; Dr. Otto Mey- 
er and the south-western tertiary, 11. 

Hitt, H. M. Tadpoles in winter, 119. 

Hinman, R. Partition of Patagonia, 440. 

Hirn, Adolphe, 524 

Historical materials, neglect and de- 
struction of, 480 

History, graphic methods of illustrat- 
ing, 480; study of, on the continent 
of Europe, 177; reconstruction of, 481. 

Holcomb, Ww. P., on Pennsylvania bor- 
oughs, 455, 

Houpsir, C. F. Maori poetry, 330; Mar- 
vels of animal life, 220. 

Holder, J. B., on sea-serpents, 523. 

Holder’s Marvels of animal life, 6 

Holland, primary education in, 457. 

Hotmses, W. H. The trade in spurious 
Mexican antiquities, 7ll. 170, 264. 

Holzapfel’s Roman chr onology, re- 
viewed, 261. 

Homes, Japanese, and their surround- 
ings, 42. 

Hopeine, crystallized, 348. 

Hornaday’ s Canoe and rifle on the 
Orinoco, 351. 

Horses. some points in the evolution of 
the, il. 138. 

Horsford, E. N., on the landfall of John 
Cabot, 430. 
Hotchkiss, J., on topographical knowl- 
edge in battles and campaigns, 481. 
Houghton, A. B., on the Panama canal, 
430. 

Housekeeper, burning of the, 470. 

Hoyt, J. W. A national university, 121. 

HusBBAarRD, G. G. International copy- 
right, 185; railroad to Merv, Bokhara, 
and Samarkand, 47; the European 
colonies and their trade, 275, 

Hudson Bay railway, proposed, 98; route 
to Europe, 278. 

Hudson’s Railways and the republic, re- 
viewed, 579: Rotifera, reviewed, 402. 
Hughes, D. E., on an electric current, 

235; on self-induction, 442. 
Hughlings-Jackson on epilepsy, 5338. 
Hull’s Geology of Arabia and Palestine, 

reviewed, 535. 

Human species, equality in ability of 

the young of the, 36, 8 
Humble-bee, remar kable powers of 

memory in the, 3381. 

Humboldt Bay, chart of, 456. 
Hunt, T. §., on the Cowles electrical. 

furnace, 369. 

Hurricane at Murraysville, Penn., 306. 
Hussak’s Rock-forming minerals, re- 

viewed, 294. 

Hux ey, T. H. The proposed fisheries 

board of Great Britain, 344. 

Hybrid, the claimed wheat and rye, 56, 
190. 
Hydrographic explorations in Green- 

land, 409. 

Hydrology, meeting of 

congress of, 304, 


internationa] 
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Hydrophobia, evidence of, in dog that 
bit Kaufmann, 29; in animals, Prus- 
sian legislation relating to, 412; in 
Philadelphia, 426; Pasteur and, 213, 
282, 296, 303, 413; statistics concerning, 
521; treatment of, 457; virus at Johns 
Hopkins university, 515. 

Hygiene, journal of, 284. 

Hypnotism and the action of drugs at 
a distance, 522. 

Ey Duouizes persons, handwriting of, 


I., C. English sparrows, 35. 

Ice-storm, a recent, 190, 220, 242. 

Illinois, mounds of southern, 327; state 
board of health, 449. 

Illuminants, lighthouse, 3382. 

India, fish and famine in, 125; progress 
in, 156; silver question in, 111; tax on 
salt in, 73. 

Indian cobra, venom of the, 88; grave, 
relics from an, ill.. 34; languages, 
br oography of, 358; snake-dance, ill. 


pales academy of sciences, 68, 435, 


Indians, composite portraits of Ameri- 
can, ill, 408 

Induction, 442. 

INGERSOLL, E. Fish and famine in In- 
dia, 125; names of the Canadian Rocky 
Mountain peaks, 3808; the English 
sparrow, 80; the Rocky Mountains as 
seen from the Canadian Pacific rail- 
way, 243. 

IncHAmM, W. A. Aspects of the econom- 
ic discussion, 572. 

ie an yellow - fever, 90, 140, 428, 

iV. 


Insectivorous plants, 355, — 

Insects, fossil, 414; egg-masses of, 525; 
occurrence of singular, in Washington, 
369; power of vision of, 326; relation 
of birds and, as studied by the agricul- 
ai Pa ea 111; sense of smell 
in, © e % 

Integrators, mechanical, 316. 

Intelligence of animals, 176. 

International congress for discussing 
papers upon climatology, 569; of hy- 
drology, meeting of, 804; on technical 
instruction at Bordeaux, 414; copy- 
right, 52, 111, 135, 140, 219, 327; geologi- 

' cal congress at Berlin, 141; institute 
of statistics, 481; literary and artistic 
association, 525; maritime exhibition, 
434; philomathic congress, programme 
of, 455. 

Iron conference at St. Petersburg, 109; 
new meteoric, from West Virginia, 11; 
ore, statistics concerning, 549. 

aeer new system of, in Colorado, 

Italian journal of zoédlogy, new, 569. 


J., J. Dr. Hughlings-Jackson on epi- 
lepsy, 5383: popular psychology, 106. 
Tecate W.T., photographs of retina 

Y, 400. 

JaAcKSON, R. T. A new museum pest, 481. 
Jamus, E. J. Silver problem, 266; the 

'  gtate as an economic factor, 485, 490. 

JamrEs, W. Professor Newcomb’s ad- 
dress before the American society for 
psychical research, 123. 

Jameson, J. F.. on Usselinx, 481. 

Japan, agricultural industries of, 463; 
Imperial university of, 457; intellectual 
movement in, 450; railway-bridges of, 
rf ; Roman alphabet association of, 


J apanese university, re-organization of, 
504 


JastRow, J. Elementary science-teach- 
ing, 114; the evolution of language, 
5 


J efferson, removals attributed to, 480. 
J ae university, legacy bequeathed to, 


Jets, sympathetic vibrations of, zil. 494, 


Jevon’s Letters and journal, reviewed, 
577. 

Jewish ability, comparative distribution 
of, 247. 

Johns Hopkins university, anniversary 
of, 415; circulars, contents of March 
pe? of, 304; tenth annual report 
of, 24. 

Journal, new Assyrian, 351; scientific, 
in Berlin, 371; zoGdlogical, 327; new 
Italian, 569; of charities and correc- 
tion, international, 306; of hygiene, 284. 

Journals in Portuguese provinces, list 
of, 165 

Judiciary, American, 430. 


K., W. Equality in ability of the young 
of the human species, 36. 

Kamtchatka, expedition to, 99. 

Kansas university science club, 480. 

KELLER, G. Double vision, 440, 

Keiioea, L. O, Penetrating-power of 
arrows, 550. 

mene J.S., on geographical education, 


Kennan, G. A trip to the Altai Moun- 
tains, map, 18. 

soy ail Theoretical optics, reviewed, 
01 


Kinpe, W. The Davenport tablets, ii. 


Kilauea, 504. 

Kine, IF. H. Topographical models or 
relief-maps, 120. 

KINGSLEY, J.S. Cost of scientific books, 
10 


1. 

Kirtland’s warbler, 413. 

Kittredge, G. L., on a singular custom 
among the Greeks, 237. 
aiapsune Proper names, reviewed, 
Knox. J. J.,on legal tender in the United 

States, 284. 

sonore Algeria and Tunis, reviewed, 

Kocu, P. Montana climate, 167, 

Kogia breviceps, 413. 

Kongo, affluent of the, 160, 8302; medical 
instruction for those going to the, 91; 
new map of the, 189; news from the, 
51; report on the, 68. 

Krause’s Explorations in Alaska, re- 
viewed, 95. 

Kiikenthal’s Die mikroskopische technik 
” zoologischen praktikum, reviewed, 

Kunz, G. F. A new meteoric iron from 
West Virginia, 11; some remarkable 
gems, ill. 399. 


Labels, a convenient way of indicating 
localities upon, 352. 

rae differences, settlement of, 339, 
372. 

Laboratories, two new medical, for New 
York, 480. 

Laboratory at Annisquam, Seaside, 368; 
Chesapeake zodlogical, 456; of Frese- 
nius, chemical, 370; physical, in mod- 
ern education, 573. 

Ladd on the Yale curriculum, 103. 

Laflamme, Abbe, on the physical geog- 
raphy of the Saguenay, 239, 

Lake Mistassini, 459. 

Lake Moeris, restoration of, 160. 

Lake of Constance, 525. 

Lake Ontario, levels of, 412 

Lake Superior, evidences of glacial 
action on the shores of, 145. 

Lakes of western New York, 273. 

Lanciani, R., on Roman archeology, 492. 

LANGERFELD, E. The competition of 
convict labor, 117, 143, 168. 

LANGLEY, S. P. The temperature of the 
moon, 8, 79. 

nenEIey 8S. P., on the invisible spectrum, 

3. 


Language, evolution of, 555. ° 

Languages, bibliography of Indian, 358; 
learning, 493. 

LANKESTER, R. Proposed English fish- 
ery board, 481. 
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Lanman’s Farthest north, reviewed, 94. 

Laos, travels in, 96. 

Lapland, Russian, 233. 

LAPPARENT, A. de. Is the ocean surface 
depressed? 419. 

Latitude, change of, 567. 

LAUGHLIN, J. L. Silver problem, 268. 

Laughlin’s Bimetallism, reviewed, 534. 

Laveran, malarial germ of, ill. 297. 

LEConTE, J. Double vision, 506; pha- 
ryngeal respiratory movements of 
adult amphibia under water, 462. 

ae ae John. Barometer exposure, 


Lectures at universities, free, 384; Hib- 
bert, for 1886, 436; juvenile, at the 
Royal institution, 54; Liverpool course 
of free, 54; on light, 338. 

Lure, L. A. A recent ice-storm, 242, 

Lee’s Microtomist’s vade-mecum, re- 
viewed, 65. 

as C. H. Demand for good maps, 


Legal tender in the United States, 284. 
mee ility. of letters of the alphabet, zl. 
2 


Leslie, B., on an improved method of 
lighting vessels under way, 177. 
LESLEY, J. P. Topographical models o 
relief-maps, 58. 

Lesseps, M. de, and the North African 
inland sea, 112. 

Letter, an open, 166. 

Leucomaines, 411. 

Levees of the lower Mississippi, preser- 
vation of, 339. 

Lewis, T. R., death of, 545. 

Librarians, report of the annual confer- 
ence of, 98. 

Library of G. Dewalque, 525. 

Lick observatory, 49; large dome for, 567; 
aa purchase of crown disk by, 


Light, penetrability of, 456. 

Lighthouse illuminants, 332. 

Lighting, new system of, 435; vessels 
under way, improved method of, 177. 

ee COR AU CLOr, ribbon form of, 
185. 


Lime, caustic, used for gunpowder in 
collieries, 307. 

Lobsters, hatching, rearing, and trans- 
planting, 517. 

Lockhardt, Colonel, mission of, 568. 

Lockwood, Lieutenant, merits of explo- 
rations of, 189. 

Lockwoop, §. Apropos to Pteranodon 
and Homo. 242. 

Lockyer, J. N. The data now requisite 
in solar inquiries, 386. 

Locomotives fired with petroleum, 448, 

Locusts, dried, 416. 

London, population of, 178; Royal so- 
ciety of, 477. 

Longevity, 109; in Salem, 508. 

Loomis, A. L., on cardiac diseases, 454, 
Loomis, E., on areas of high barometric 
pressure over Europe and Asia, 369. 

Louisiana purchase, 430. 
Lubbock’s Flowers, fruits, and leaves, 
54 


9. 
Lunatics, Gheel colony of, 410. 
Lynx, means of distinguishing Canada 
lynx from Bay, 396. 
Lyon, D.G. Arsenic in wall-paper, 892. 


M. Explosions in coal-mines, 346. 

M.,T.C. Sir William Thomson to the 
coefficients, 9. 

Macgowan on a supposed ancient phon- 
ograph, 348. - 

Macgowan, D. J., on earthquakes, 348, 

Mackerel, winter habitat of, 263. 

Magazines, science articles in, 29. 

Magnetism, earth, 569. 

Malarial germ of Laveran, ill. 297, 

Malay peninsula, Sakeis of, 48. 

Malpais in Michoacan. Mexico, 49. 

Me eeuess ores in the United States, 

15 


Manitoba, exploration of mounds in, 
186. 
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Mammoths in the Lena Delta, search 
for, 367. 

Manual training, 492. 

Maori poetry, 330. 

Map, archeological, 350; of Asia, ethno- 
graphic, 368; of France, new geological, 
74; of New J ersey, topographical, 2835 
of New York harbor, 434; of Russian 
Turkestan, geological, 284» of the 
Kongo, new, 139; of the White Moun- 
tains, 546; of United States as an aid to 
teachers, outline, 317; detailed, 306. 

Maps at the geographical exposition, 
relief, 162; demand for good, 31, 79; 
missionary, 160; of United States, ‘top- 
ographical, 425 » plans, and charts in 
the British museum, catalogue of, 6; 
Bd a aan models or relief, 28, 58, 

Marcou, J. On two plates of strati- 
graphical sections of the Taconic 
ranges, by Prof. James Hall, 393. 

. reeks O. Penetrating-power of arrows, 


Marine biological association, govern- 
ment aid to the, 53 

Mark, E. L., appointment of, to Hersey 
professorship at Harvard, 98. 

Mark, FE. L. Text-books on methods 
in microscopic anatomy, 100. 

Marks, W. D. Electric railways, 318. 

Marriage, primitive, 147. 

Marsupials, 546. 

Marvels of animal life, 220. 

Mason, E. G., on the march of the 
Spaniards across Illinois, 430. 

Mason, O. T. Congenital deaf-mutism, 
14; penetrating-power of arrows, 328. 

Massachusetts agricultural experiment- 
station, third annual report of, 349; 
inland fisheries, 89; topographical sur- 
vey, 49, 235, 503. 

ee ie A.M. Diathermancy of ebonite, 

Mayer, A. M., on the diathermancy of 

ebonite, 386. 

Mechanicn of materials, key to text- 
book on, 827. 

Medals, annual award of, at the St. 
Petersburg geographical ‘society, 162; 
awarded by signal service, 416; of 
National academy of sciences, 385; of 
Paris geographical society, 367, 

Medical education at Oxford, 322; move- 
ment in St. Petersburg for female, 162; 
instruction for those going to the 
Kongo, 91; laboratories, two new, for 

_ New York, 480; school at Tokio, "457 + 
schools, improvement of, 449; students 
in Boston, female, 456. 

Medicine, additions to the Paris faculty 
of, 393; state recognition of veterinary, 
in New York, 559, 

Mediums, Mrs. Sidgwick and the, 554. 

Meetings. want of free discussion at 
scientific, 23. 

Memory, remarkable powers of, in the 
humble-bee, 331. 

Menault’s Intelligence of animals, re- 
viewed, 176. 

Menpevierr, K. An Indian snake-dance, 
aul, 507. 

Mercurial vapor, absorption of, by soils, 


Merriam, A. C., election of, as director 
oe American school’ at Athens, 

Merriam, C.H. Preliminary description 
of a new species of Aplodontia, 219; 
preliminary description of a new 
squirrel from Minnesota, 351. 

Merriam, J. M., on removals attributed 
to J efferson, 430. 

Merriman’s Key to text-book on the 
mechanics of materials, 327. 

Mersey and ere tunnels under the, 
completed, 1 

Merv oasis, making a new, 182. 

Mesmerism, 415. 

Meteoric iron from West Virginia, 11. 

mE OES, catalogue of collection of, 


Meteorological conference, 210; observa- 
tory, observations made at the Blue 
Hill, 306 

Metric system in government depart- 
ments, 239. 

a al antiquities, trade in spurious, 
2 

Mexico, dangerous mosquito in the city 
of, 46: health-resorts of, 454. 

Meyer, Dr. O., and the south-western 
tertiary, 11. 

Meynert’s Psychiatry, reviewed, 359. 

Microscopic anatomy, text-books on 
methods in, 100; objectives, 274, 413; 
slide containing Lord’s Prayer, 164. 

Milk, scarlet-fever and infected, 544. 

Mineral waters, 454. 

Minerals, rock-forming, 294. 

Mineralogical collection, most remarka- 
ble private, 186. 

etre accidents ‘in, 459; marsh-gas in, 

59. 


Minot, C. S. Text-books on methods in 
microscopic anatomy, 100; the Rotif- 
era, 402. 

Mint, report of deputy-master of the 
British, 545. 

Mississippi, preservation of levees of the 
lower, 339 

Missouri rivers, stocking of, with Cali- 

fornia trout, 188. 

Mrtsuxuri, K. The intellectual move- 
ment in Japan, 450. 

Money, waste of public, 9. 

Mongolia, explorations in, by Prejeval- 
sky, 157 

Montana climate, 167. 

Moon, atmosphere of the, 31, 124; tem- 
perature of the, 32, 79, 122, 

Moquis, dance of, 349. 

est a A. International copyright, 
219. 

Morris’s Catalogue of British fossils, 390. 

Morss, F. W. Phylloxera, 417 

Morse’s Japanese homes and their sur- 
roundings, reviewed, 42. 

Mosquito, dangerous, in the city of 
Mexico, 46 

aby scent-organs in some bombycid, 

05 


Mott, V., hydrophobia treatment by, 
with Pasteur virus, 457. 

Mounds in Manitoba, exploration of, 186; 
of southern Illinois, 327. 

Mount Etna in a state of eruption, 237. 

Mount Washington, winter on, 40, 

Mountain heights, accurate, 428. 

Mouse-plague of Brazil, 126. 

Mowry, W. A., on the Louisiana pur- 
chase, 480. 

Mud-minnow, 349, 

Muir’s Thermal chemistry, reviewed, 314. 

aor government in Massachusetts, 

30 


Murray’s. New English dictionary, 1 
viewed, 557. 

Muscles, ‘certain homologous, 396. 

Musenm, military and naval, in Wash- 
ington, 415; of art, metropolitan, to 
be free to public on Sundays, 434; of 
natural history, American, to be free 
to public on Sundays, 484; Peabody, 
Abbott collection at, 4; pest, new, 481; 
Vienna natural history, annals of, 304. 

Museums in Russia, public, 492; needs 
and shortcomings of anatomical, 339. 

Mussels, poisonous, 175, 413. 

Musser, J. H., on phthisis among mill- 
hands, 454 

Myers on the unconscious self, 415. 

Mytilotoxin, 413. 


N., H. Science at Cornell, 352. 

N., W.S. Certain questions relating to 
national endowment of research in 
one country, and their importance, 
07. 

Names and things, 406; proper, 403. 

Naphtha, 435, 

Naples, appropriation for zodlogical in- 
stitution at, 139. 

National academy of sciences, 208, 284, 
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369, 384, 391; annual report of, 140; re- 
ports of, 286. 

Nature, short studies from, 6. 

Naturwissenschaftliche rundschau, 213. — 

Nebr as es quaternary volcanic deposits 
in, 37% 

Nebula, new, in the Pleiades, 368. 

Nectar-secreting plant-lice, 102. 

Nerves, 459. 

NEWBERRY, J. S. Equatorial currents 
am star and planetary atmospheres, 

Newberry, J.'‘S., on a singular habit in 
the cicada, 239 

Newcoms, 8. Aspects of the economic 
discussion, 588; popular astronomy, 
392; Professor Newcomb’s address be- 
fore the American society for psy- 
cel research, 145; silver problem, 


Newcomb, Professor, address of, before 
the American society for psychical 
research, 89, 123, 145 

New Hampshire the state of earth- 
quakes, 559. 

Ne eon H. A., on the comet of Biela, 


New York, health of, during May, ili. 
564; state recognition of ‘veterinary 
medicine in, 559. 

ag The anachronisms of pictures, 
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North Sea, currents of, 22. 

Numismatic and antiquarian society of 
Philadelphia, 350. 

Nyassa, 416. 


Oasis, making a new Merv, 132. 

Obelisk, decay of, 24. 75, 93. 

Observatory, Washburn, fourth volume 
of the publications of the, 580. 

Occupations of the British people, 552. 

Ocean surface, 302, 419, 421, 570. 

Oceana, 292. 

Ocean-cur rents, sea-level and, 75, 102, 
146, 187. 

Ogle; WwW. ‘he on suicides in England and 
Wales, 229. 

Ohio, petroleum and natural gas as 
found in, map, 560. 

Oil, a new, 368; and gas wells of Penn- 
svlvania, 251; on troubled waters, 46, 
77, 101, 138, 167, 214, 325, 326. 

Oil-spri ing , submarine, 3804. 

Oil-wells of Baku, 149. 

Ojibwa and Dakota practices, 526. 

Old-fashioned book, an, 246. 

Olive-oil, production of, 570. 

Opium, duty on, 385; habit, 28. 

Opp Oee s Treatise on orbits, reviewed, 


Optical illusion, 458. 

Optics, theoretical, 401. 

Orbits, treatise on, 580. 

_ Ornithological nomenclature, instability 
of, 296 

Orton, E. Petroleum and natural gas 
as found in Ohio, map, 560. 

Oxford, modernizing of, 31, 

Oy ter culture: a sponge destructive to, 
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P., H. W. A tornado brood in Hamp- 
shire county, Mass., 220; festoon clouds 
of a tornado, 124. 

Py, Vi Recent. psychical researches, 91: 

Palat, Lieutenant, assassination of, 409. 

Paleobotany, 263. 

Paleontology, collections of 
brate, 163. 

Palestine, geology of Arabia and, 535. 

PALMER, Mary T. A trap-door spider at 
work, 240. 

Panama canal, 214, map 279; dredgitg- 
machinery for, 460. 

Papyrus from Egyptian excavation, 284. 

Parasitism among marine animals, 17. 

Paris academy of medicine, dispute in, 
over Pasteur’s work, 521; of sciences, 
election of Vulpian as permanent sec- 
retary of, 410; an ancient burial-place 


inverte- 
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near, 74; geographical society, medals 
of, 367; new scientific society in, 132. 

Parker, H. W. A tornado brood in 
Hampshire county, Mass., 118. 

Pasteur, 323; and hydrophobia, 213, 282, 
296, 203, 413; commissions to investi- 
gate claims of, 428; deaths of Russian 
patients of, 409; dispute in Paris acad- 
emy of medicine over work of, 521; 
ovation to, 621; Stanley club dinner 
to, 411. 

Patagonia, partition of, 409, 440. 

oor ea Political economy, reviewed, 

Paul, C. K., on mesmerism, 415. 

Pau, H. M. Close approach of Saturn 
and » Geminorum, zl. 28. 

eee edy museum, Abbott collection at, 


Peach, C. W., death of, 328. 

PEALE, A.C. Method of stating results 
of water-analyses, 211. 

Peary, R. E., on an expedition to Green- 
land, 385. 

Pedagogy, history of, 469. 

Peirce, C. S., criticism of, in connection 
with the coast survey, 325. 

Pennsylvania boroughs, 435; oil and gas 
wells of, 251. 

Pepper, W., on phthisis, 443. 

Perak, explorations in, 97. 

Periodicals, 456. 

Persian desert, discovery of lake in, 117. 

Personality. multiple, 397. 

Peruvians, deformities of bones among 
the ancient, 130. 

Petrified flesh, 406. 

Petroleum and natural gas, 163; as found 
in Ohio, map, 560; in California, 525; 
locomotives fired wi-h, 448. 

Petroleum-wells near the Red Sea, 370. 

‘Philadelphia academy of natural sci- 
ences, excursion of geological class of, 
568; growth and needs of, 24. 

Perec EK. 8. A recent ice-storm, 


Philology and archeology, handbook of 
classical, 304. 

Philomathical society of Bordeaux, 416. 

Philosophical questions of the day, 426. 

Philosophy, first lessons in, 5; in Amer- 
ican colleges, 353; study of, in Aus- 
trian gymnasia, 229. 

Phonograph, a supposed Chinese, 348. 

Photograph of the solar spectrum, 117. 

ee ae study of stellar spectra, 
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Photographs, exhibition of scientific, 
349; of retina, 458. 

Photography, instantaneous, applied to 
the study of the heart and intestines, 
264; new English monthly magazine 
devoted to, 568; use of composite, for 
the detection of forged signatures, 67. 

Phthisis, 453; among mill-hands, 454. 

Phylloxera, 307, 417; commission, 
French, 282; in California, 870; in 
Cape Colony, 280. 

Physiological investigation, electricity 
employed in, 390; senses for heat and 
cold, different, 151. 

Physiology, Cartwright lectures on, 320. 

PICKERING, EK, C. Accurate mountain 
heights, 423; photographic study of 
stellar spectra, 278. 

Pictures, anachronisms of, 264, 307. 

Pilcomayo expedition to Bolivia, 234. 

- Pilling’s Bibliography of the languages 

‘of the North American Indians, re- 
viewed, 358. 

Pilot chart of the North Atlantic, 163. 

Planet, discovery of, by Palisa, 347. 

Plant-lice, nectar-secreting, 102. 

Plants, cross fertilization of, by birds, 
ill. 441; insectivorous, 3565. 

Platt, I. H., on pneumatic differentia- 
tion, 454. 

Playfair, Sir Lyon, appointment of, as 
minister of education, 184. 

PiymptTon, G. W. Flooding the Sahara, 
maps, 542, 

Pneumatic differentiation, 454, 


Poetry, Maori, 330. 

Poison rings, 418. 

Poisonous mussels, 175, 418. 

Poisons in the living body, 303. 

Polar expedition, 213, 326. ; 

Poliakoft's Journey in Sakhalin, re- 
viewed, 234. , 


Political and social science at Yale, 546; 


economy, 446; change in the tenets of, 
with time, 375; science quarterly, 178; 
sciences, 178. 

Pond-lily seeds, germination of, 395. 

Pope campaign, 431. ; 

Population, Dutch statistics of, 367; of 
British India, 457; of London, 173. 

Portuguese provinces, list of journals 
in, 165. 

Potato, centennial of introduction of, 
into Franee, 521. 

Potomac, salmon in the, 415. 

Pourtalés, grave of, 503. 

Powell's Fourth annual report of U.S. 
geological survey, reviewed, 158. 

Preece, W. H., on domestic electric 
lighting, 323. 

Prejevalsky, N. M., explorations of, in 

_ Mongolia, 157; reception to, and re- 
sults of his explorations, 261. 

Pressensé’s Study of origins, 436. 

Prize, Bressa, 525; for a botanical mono- 
graph, 6: of M. A. P. Candolle, 6; of 
Royal academy of medicine of Bel- 
eum, 570; of the king of the Belgians, 
404. 

Prizes in Sweden, 371; of the French 
academy, 50: Warner, for essays on 
the brilliant sunsets of 1888-84, 274. 

Psychiatry, 359. 

Psychical research, attack on the theo- 
sophical report of the English society 
for, 156; journal of, 1389; Professor 
Newcomb’s address before the Ameri- 
can society for, 89, 128, 145; report of 
Mr. Hodgson to the society of, 406; re- 
searches, recent, 91. 

Psychology in Encyclopaedia Britan- 
nica, 514; modern, 25; popular, 106. 
Pteranodon and Homo, apropos to, 242. 

Ptomaines, 411. 

Pulmonary vesicles, 410. 

Putnam, C. E. The Davenport tablets, 
119, zdl. 437. 


Qualtrough’s Boat-sailer’s manual, 350. 
Quinine, 371. 


R., F. An early prediction of the decay 
of the obelisk, 75. 

Rabaud, Alfred, death of, 416. 

Race and language, 399. 

Races and types, origin of human, 245; 
of Britain, reviewed, 84. 

Rae’s Country banker, 350; reviewed, 
425. 

Railroad in central Africa, 67; to Merv, 
Bokhara and Saimarkand, 47; trans- 
portation, 258. 

Railway contracts, 208; the proposed 
Hudson Bay, 98; to central Asia, 277. 

Railway-bridges of Japan, the, 51. 

Railways and the republic, 579; electric, 
318; imperfect information in regard 
to Russian, 46. 

Rainfall in New England, distribution 
of, Feb. 10-14, 1886, 222. 254; in New 
South Wales, variability of, 295; in 
South Africa, map, 151. 

Ranke, death of, 493. 

Rat-plague in New York, 412. 

Redard’s Disinfection of cattle-cars, re- 
viewed, 316, 

Reformatory at Elmira, 207. 

Religion in colleges, 138. 

Religious instruction at Harvard, moral 
and, 427; liberty in Virginia, 430. 

Remsen’s Introduction to the study of 
chemistry, reviewed, 468. 

Reports, delay in printing scientific, 416. 

Research, national endowment of, 284, 
307, 374. 

Boe combined aerial and aquat- 
1C, ¢ - 
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Respiratory movements of amphibia, 
395 


Retina, photographs of, 458. 

Reyer, E., publication by, of profiles 
through the Sierra Nevada, 414. 

ig and Rhone rivers, channels of, 
547, 

Rhodes, C., on lake-levels, 412. 

Rice, C. C., on mineral waters, 454. 

Paes Food-materials, reviewed, 

54. 

Richter’s Inorganic chemistry, reviewed, 
261. 

Ripeway, R. 
bird ? 190. 

Ritgy, C. V. A carnivorous butterfly 
larva, 394. 

Rings, poison, 418. 

River-bars, formation of, 30. 

Rivers, underground, 329. 

Rochefontaine, M., death of, apropos of 
cholera, 303. 

Rocks, sedimentary, 416. 

Rocky Mountain peaks, names of the 
Canadian, 308, 330, 351;.as seen from 
the Canadian Pacific railway, 248. 

Roscoe, H., proposed president of British 
association, 349. 

Poe Spectrum analysis, reviewed, 

Rose of Sharon, what was the, 439. 

Rothwell on submarine tunnelling, 93. 

Rotifera, 402. : 

Row.Lanp, H. A. The physicallaboratory ~ 
in modern education, 578. 

Roycst, J. Abbot’s Scientific theisin, 385; 
philosophical questions of the day, 426. 

Ruminants of the Copper-River region, 
Alaska, 57. 

Russi, I. C. 
far west, 61. 

Russell’s Recent glaciers of the United 
States, 264. 

Russia, death-rate and sanitation in, 314 ; 
au eomans in, 409; under the tzars, 


Is the dodo an extinct 


Soda and potash in the 


Ryper, J. A. Hatching, rearing, and 
transporting lobsters, 517; success in 
hatching the eggs of the cod, dll. 26. 

Ryder, J. A., observations of, on the 
mud-minnow, 349. 


S. Recent changesin Cornell univer- 
sity, 4. 

S., As A. Sea-level and ocean-currents, 
102. 

S., L. A national university, 12. 

S.,M. A. Diseases of the fore-brain, 359; 
physical expression, 48. 

Pi) T. Spectrum of comet c. 1886, 


S., W. H. Is the ocean 
pressed ? 570. 

Sadler. See Clark and Sadler. 

pag ueney: physical geography of the, 


surface de- 


Sahara, flooding the, maps, 542. 

Sailing-boats, 350. 

Sakeis of Malay peninsula, 48. 

Sakhalin, journey of Poliakoff in, 234. 

Salem, longevity in, 503. 

Salmon in the Potomac, 415. 

Salt, tax on, in India, 7. 

Salt-storm, an old-time, 440. 

Sandras on the human voice, 411. 

Saturn aud sw Geminorum, close ap- 
proach of, ztl. 28. 

Saurathera bahamensis, 536. 

Saussure, de, monument to, 119. 

Scarlet-fever and infected milk, 544. 

PEC avOreaue in some bombycid moths, 


05. 

Schilling, N. H., on electric lighting, 351. 

Schizopoda, 249. 

Schliemann’s Prehistoric palace of the 
kings of Tiryns, reviewed, 37. 

Scholarships, 268. 

Schools of Monteagle, Tenn., series of 
summer, 326; reforms in English pub- 
lic, 44; science in English public, 31; 
total-abstinence teaching in the, 115. 

ScHott, C. A. Did Dr. Hayes reach 
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Cape Lieber in his arctic exploration- 
of 1861 ? 165. 

Sous TEA: F. Eskimo building-snow, 
aU, 54, 

Schwatka’s Along Alaska’s great river, 
308; reviewed, 294. 

Science and Lord Bacon, 143; and the 
state, 155; loss of valuable workers to 
government, 52. 

Scorpion, Professor Thorell and the 
American Silurian, 216. 

poe A., on the American judiciary, 


Scott, E, B., on the lower St. Lawrence, 
430. 

Scorr, W. B. Some points in the evolu- 
tion of the horses, ll. 18. 

meu nies Chemical tables, reviewed, 
176. 

ScuppgErR, H. E. The extension of copy- 
right, 134. 

encgers S. H., on the cockroach, 569, 


Scudder’s Fossil insects, 414; New Eng- 
land butterflies, 351. 

mee eye and ocean-currents, 75, 102, 146, 
187 


Seals, habits of Newfoundland, 66. 

SEAMAN, W. H. Method of stating re- 
sults of water-analyses, 214. 

Seas, large, near Cape Hatteras, 325. 

Sea-serpents, belief in, 523. 

Seaweed, paper made of, 435. 

Sée, M., on the surface of pulmonary 
vesicles, 410. 

Seeds, distribution of, by the agricultu- 
ral bureau, 7. 

SELIGMAN, E. R. A. Change in the tenets 
of political economy with time, 375. 

SENNETT, G. B. Destruction of the eggs 
of birds for food, 199. 

Sewage, disposal of London, 349. 

mE leee and health, 335; of Liverpool, 


56. 

Shad, 434, 436, 456, 525. 

Shakspeare, 66. 

SHALER, N. S. The swamps of the 
United States, 282. 

Shark, strange form of, 347. 

Shaw’s Mechanical integrators, re- 
viewed, 316. 

Shepard, C. U., collection of, and Am- 
herst college, 547; death of, 504. - 

SHERWOOD, T. W. Eskimo building- 
snow, 872. 

Ships, glass as a sheathing for, 7. 

- SHUFELDT, R. W. A national zodlogical 
garden, 505; a scientific corps for the 
army and navy, 142; certain questions 
relating to national endowment of re- 
search, 284, 374; evolution and the 
faith, 483; is the dodo an extinct bird? 
145, 242; the distinction between anat- 
omy and comparative anatomy, 328; 
the English sparrow, 14. 

Shufeldt, R. W., on science and the 
state, 155. 

Siberia, levelling of, zl. 105; the coldest 
place, 457. 

Sidgwick, Mrs., and the mediums, 554. 

Siemens, W., gift of, to the German gov- 
Seen for natural science institute, 

Sierra Nevada, profiles through, 414. 

Sie. Corrections of thermometers: for 
pressure, 168. 

Signal stations, necessity of foreign, 325. 

Signalling diagrams, a method of, ill. 
357; methods of military, 52. 

Signatures, use of composite photogra- 
phy for the detection of forged, 67. 

Silk-culture in the United States. 369. 

Silver problem, 265, 266, 263, 286; in 
India, 111. 

_ Silver-mines of the west, the great, 333. 

eae a human, prepared in 1548, 
4 


Slavery in Madagascar, 72. 

SLEVIN, T. E. Yankee, 32. 
Slung-shot, 214. 

Small-pox, cost of, to Tennessee, 237. 
Smell, sense of, in man, 547. 


Smith college, new science hall at, 485; 
dedication of, 547. 

Smit, J. B. Scent organs in some bom- 
bycid moths, 505, 

Smith, J: Lawrence, memorial tablet to, 
524, 

Smiru, S. I. Challenger report on the 
Schizopoda, 249. 

Smith, S. I., on decapod crustaceans, 
338. 

Smithsonian and national museum re- 
ports, 100; report for 1884, 371; works 
in press, 214. 

Snake-dance, an Indian, 349, zl. 507. 

Snow, Eskimo building, ill. 54, 372, 396. 

Societies, meetings of scientific, 522. 

Soda and potash in the far west, 61. 


Solar inquiries, data now requisite in, 


885; spectrum, Professor Rowland's 
photograph of the, 117. 

SouberG, ‘If. International copyright, 
827. 

Somnambulism, induced. 309. 

Sound and color, association of, 146. 

Soundings in the Atlantic, deep-sea, 71. 
387; in the South Pacific, zl. 252. 

South America, explorations in central, 
160; new chart of, 409. 

South American investigations, 96. 

Spain, cholera in. 68. 280. 

Spaniards, march of, across Hlinois, 430. 

Sparrow, the English, 14, 35, 80 

Spectra, photographic study of stellar, 
278. 


Spectrum analysis, 261; invisible, 385; of 
comet c. 1886, 5¢8; photograph of the 
solar, 117. 

Spelling of foreign and ancient names, 
46 


Sperm-whale, pygmy, 413. 

Sphinx, disinterment of the, 214. 

Spider, a trap-door, at work, 240. 

Sponge spicules in pond-soils, discom- 
forts arising from, 218. 

Squirrel, description of a new, from 
Minnesota, 351. . 

Stanley club dinner to Pasteur, 411. 

Star and planetary atmospheres, equa- 
torial currents in, 13. 

Star-guide, 470. 

State, the, as an economic factor, 485. 

Steam-engines, valve-gearing of, 304. 

St. Elmo's fire, 117. 

Stepniak’s Russia under the tzars, 56. 

STERNBERG, G. M. The malarial germ 
of Laveran, ill. 297. 

Stevens, W. LeC. Double vision, 461. 

St. Lawrence, lower, 430. 

Stéckhardt, Dr. Julius, death of, 568. 

Stokes’s Lectures on light, reviewed, 338, 

Stoll’s Guatemala, 550. 

Stomach, observations upon digestion 
in the human, 290; surgical operations 
upon the. 74. 

Strong, G. H. Chinook winds, 242. 

Stone, W. H., on the electrical conditions 
of the humau body, 390. 

ae oe electrical exhibition at, 


SturTEVANT, E. L. The claimed wheat 
and rye hybrid, £6. 

Suicides in England and Wales, 229. 

SuxsporF, C. L. The Davenport tablets, 
all. 439. 

Sumner, W. G. How far have modern 
improvements in production and trans- 
portation changed the principle that 
men should be left free to make their 
own bargains ? 225, 

Sunsets, Warner prizes for essays on the 
brilliant; of 1883-84, 274. 

peice operations upon the stomach, 
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Survey, geological, in Brazil, 523; and 
natural history, of Canada, 459; topo- 
eiapnicel, of Massachusetts, 49, 235, 
503. 


Surveys, government, 257, 363, 427. 
Suspension of scientific activity in Wash- 
ington during the holidays, 51. 
Swamps of the United States, 282. 
Swindler abroad again, 286, 308, 418. 
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Symonps, W.S. 
bird ? 264. ; 
Sympathetic vibrations of jets, zll. 494. 


ee W. What was the rose of Sharon? 
4 


Is the dodo an extinct 


Th, D. P. Large versus small telescopes, 
131 


Taconic controversy in a nutshell, 34, 
78: ranges, stratigraphical sections of, 


Tadpoles in winter, 119, 146, 168. 

Tanganyika, 416. 

Tariff of 1828, 430. 

TarRR, R. S. Parasitism among marine 
animals, 17. 

Task for anatomists, 428. 

Tasmania, 523. 

Taussic, . W. Railroad transportation, 
258; the country banker, 425; the state 
as an economic factor, 488. 

Taussig, F. W., on the tariff of 1828, 430. 

Tax commission, report of the Balti- 
more, 45: on salt in India, 73. 

TayLor, F. M. Some devices for teach- 
ing historical geography, 625. 

Taylor, T., on butter tests, 524. 

Teaching, elementary science, 114. 

Tea-farms, government, 237. 

Tea-poisoning, 349. 


- Telegraphing from a moving train, 116. 


Telephone, use of, in Europe, 479. 

Telescopes, large versus small, 131. 

Temperature of Munich, 164; of the 
moon, 8, 382, 79, 122; of water of 
Golden Gate, 2388. 

Temperatures in England, low, 281. 

Ten Kate, Dr., investigations of, in 

. Guiana, 233. 

Theism, scientific, 335. | 

Theosophical report of Fnglish society 
for psychical research, attack on, 156. 

THEOSOPHIST, a. A most extraordinary 
structure, 572. 

Theosophists, collapse of the, 81, 102. 

Thermometer exposure, 439. 

Thermometers, correction of, for press- 
ure, 144, 168, 190. 

ee C. The Davenport tablets, 10, 
1 


ber ea G. Eskimo building-snow, 

6. 

THomson, W. Sir William Thomson to 
the coefficients, 9. 

THORNE, C. E. New York agricultural 
experiment-station, 371; the agricul- 
tural experiment-station of New 
Jersey, 528. 

Thunder-squall in New England, ill. 486. 

Thurston’s Materials of construction, re- 
viewed 95, 

Tidal observations in Canada, 1. 

TILLMAN, S. E. Cliff-picture in Colora- 
do, ill. 80. 

Time, adoption of standard, by* Cana- 
dian Pacific railway, 93; world, 3823, 
373, 385. 

ee prehistoric palace of the kings 
of, 37. 

Topp, D. P. The coast and geodetic 
survey, 2. 

Topp, J. E. Quaternary volcanic de- 
posits in Nebraska, 378. 

Topographical knowledge in battles and 
campaigns, 431. 

Tornado brood in Hampshire county, 
Mass., 118, 220; festoon clouds of a, 
124. 

Tornadoes and their prediction, 361. 

TorREY, B. Association of sound and 
color, 146. 

Total-abstinence teaching in the schools, 
115. 

Touch, sense of, and the teaching of the 
blind, 271 

Tourette, G., observations of, on gait 
in walking, 548. 

Town boundary-lines, 236. 

ee C. H. A new English dictionary, 

57. 

Tracheotomy, disuse of, in diphtheria, 

492. 
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Trade outlet on the the Black Sea, pro- 
posed, 424. 

Trade-route between Bolivia and the 
Argentine Republic, 299. 

Trade-routes, Siberian, 408. 

Trephining of an Inca skull, 186. 

Tripos examination, 234. 

Trout, stocking of Missouri rivers with 
California, 138. 

TruE, F. A means of distinguishing 


ine "Canada lynx from the Bay lynx, © 


TruE, F. W. A task for anatomists, 428. 

Trutat’s La photographie, reviewed, 176. 

Tschudi, J. J. v., obituary notice of, 316. 

Tuning- forks, method of determining 
the rate of standard, 74. 

Tunnelling, submarine, 93. 

Tunnels under the Mersey and Severn 
completed, 139. 

Turin, Royal academy of sciences, 525. 

Turkestan, geological map of Russia, 
284, 

Turkomans in Russia, 409. 

Tyler, M. C., on the neglect and destruc- 
tion of historical materials, 480. 

Tyndall fund, 168; scholarship, 186. 

Ty phoid-fever, deaths from, 568; in 
Brooklyn, 45. 

Tyrotoxicon, 238. 


Uape Indians of the Amazon, 301. 

Ulna and radius of the human arm, 
movements of the, 326. 

Unconscious self, the, 415. 

Underground rivers, 329. 

U. S. coast and geodetic survey, 1, 2, 
236, 415, 484, 4385, 486, 456, 480; assign- 
ments to duty in, 524; changes in, 548, 
569; charts of, 524, 569; work of, 436, 
457, 504, 505, 524: and the navy, 407; 


fish commission, 307, 325, 484, 456, 560; © 


geological survey, 140, 276, "284, 383, 
405, 504; fourth annual report of, re- 
viewed, 158; list of publications of, 
569; work of the chemical division of, 
99; "museum of hygiene, 186; national 
museum, 347; accessions to, 93; bul- 
letin No. 28, 100; No. 30, 99; No. 31, 
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